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Executi ve Summary

This document presents recommended code chang

Commi ssion wi ||l be co2a82d¢éfi ygufbavadopmment s
suggestions prior to 1 h@toiatdloepZ 4 sotna, k. ephl celadseer se.ntac
Comments will not be released for public revi

| ntroducti on

The Codes and Standard&amiBnhhanoemgnte se@MASE) eco
t o s utplp@arlti fEonrenrigay Co nsBinegiggmiCo9i @ f orts to up
the CalifoCmdeal i EfeP&gwit 6) to include new requ
existing requirements hfroeCa lviafro ouisa tleciheaoll @g i @\
(I OWPpci fic Gas and EIl egtor iGa sC @mpmhaniByo,el ¢ $haenr aiDi e
Cal i fornniantEw@usbodn cl y ©Owisleods UAnigleiltes Depart men
Water andnBo®wacramento Munidiepa&l nUtrielfietry edi ¢ to
Statewide CASE Team when iinscpl nusdoirnegd tthhei sC AeSTE oA
program goal i's to prepare and suUbfmictt ip/reoposa
enhancements to improve energy efficiency and
buil dihmngsreport and the code ¢ haanrgee ap rpoaprots aolfs
effort to devel opf tecthinveméeés anidnfcosmati on for
on buil dienfgf iecnieerngty desi gn practices and techno

The Statewide BASE Team shange proposals to t
the state agency that has authority to adopt

Commi ssion will evalwuate proposals submitted
stakehol ders. Then Emay grye Ciosteamisrsir ej ect pr opo s
Commi ssionds 2022 Title 24 website for inform

how to participatepsn/ thewpeoeesgagn-dca. gov/ prog
topi cs/ progamsedhfuiicsitieanncdya r ¢bsi1/i 2-@A dhrgpdVf | Ci ency

The overall goal of dshdast c@WAIRE chemagmret pirs ptos adr
nonresidential and muslaurfdaars .l rye ppaurttd ocoan tlaigrhs i
i nf or matpipmm hengode change.

Measure Description

Proposed Submeasure History

Theonresidenti al Il i ghtpirrog ossushde srueg el aosa ibfaiseat i
j oirecommenldyatti lother nat iSkyalAsBarck atiloa (1 DA) an
I Il umi nating Enigk)8 eteor il nogweS o coiuettdyo gm dl iag misi @ u
protect the emeduoe memmadadoar Y i guhsteii @@ ener gy
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https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2022-building-energy-efficiency

|l ight zon@lsZ4H)L B cudefeinnnée gTi t 1 e 24 ) nBarttheb dley i ni
of rur al andUonorbed &8t &eeasiuBlhniSs. )met hod has r es
the misclassification and subseqSiewmerieosv ecri tl i g
nati onwi de have already adopted |l ighting zone
code requnc#adibg; California; Los Angeles Co
Cal i formliyamowutidnnesot a.

A recent adden&udn (tpsldyEifoulBP i she2del 4, | ESs && i n
part on research by the Virginia Tech Transpo

vVisibility improvements in parking |l ots plate
recommended-8il§ BhEaSg aRwPat hul a and TG@Gieblpormp o3& )
changes to the lIighting power allowances (LPA

wout edalign the code 8admBg WLCahope tveirt ML 71 A dRM dum 1

The mul tif abm?® Asu banetacdsaiacres dewelrap new code sect
woubed placamulitn tthlegpt ¢gr of <code b eMunlgt ipfraonp o sye d
Chapter Reft nGAASIEIrReénpgor $§ new chapter is intend
mul ti bamlbdyng tvepetdand commretriagre afway from t he
nonresidenti dli t¢éRaRgdebs dhis measure addresses
needsmuotti hamsl pg and creates | imits for outdo
appropriasgiedeémtrdmtit bat ardce vanstslhotciifaatoes | pg .

Proposed Code Change

Alslubmeagpurmogeosed in thiendegotdo bheeapplied thr
pr escraippmptriovaech t o capply ane en @aw deaolnisftbrimuecita .o n

nonresidentiral suboetagmlty othes, a@al iafddri rtii a.n sl ti
Sshould be noted that the determinat-ibsha. of 1ig
However, |l ighting zones determine which LPASs
Team still asnafflectsiphpvepr ee@®dnt hembeat sonresid

l ighting zone rleRAfsogeanmdI i &lat hsaurbdneeceaspuer es appl y
nonresident i al Tohwel kt dif agsl Aduybtmkeasrur e appl i es
mul ti pampkydliedi,ng nt heseé ewistplacrms contai ned wi

The Statewide CASE Team is proposing a |lighti
Statewide default | ocation definitions- with t
use based | igHtiicrmg i monrse adlha ssicoamtmi nues t o use

U.S. Census population density mapping for th

IMore information on the Multifamily Chapter Restructur
https://title2d4stakeh@0@e /v fermunrobhng prtesssast ur ruecst /ucryi enlge
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https://title24stakeholders.com/measures/cycle-2022/multifamily-chapter-restructuring/

revision that

woul d update rural <classificati

as the defaulftorcllagditfiingatziomre 2.

The gener al hardscape LPAs are proposd4d@8 to be
Chapter 17 alchkermdunmrlet e and asphalt surface d
remowaedhetse LPAs would be reduced tBSahown wit
recommermnd s afr kanndg d eontesr al hardscAaprewppll i cwam ©e
security cameras is proposed ftor ag@laedcscaspake
areas with security needs.

The mul tif amil

y outdoor LPA submeasutdédadevel o

woubed pl aced oipronsuelldtei f ami | y cThha pst enre aosfu rceo daed d r e
outdoor | ighting needs of multifamily housing
ae more appropriate for residentiudlt icfoanmdiltyi on:

housi ng.

Scope of Code

Tablsummari zes
Stand&®&ed&r ence

Change Proposal

the scope of the proposed chancg
Appendi ces, MAt h(eAdOM)t i Reef eQael nccuel

Manual, and camglhibarnrc &vedicnaddi fi ed as a result

changes.

Tabl:e Scope of

Measure Type of
Require

Nonresi dAdmi ni s
Lighting
Recl assi

Nonresi dPrescr.i
Lighting

Al | owanc
Gener al
Hardscap

Mul ti fanMandato
Outdoor and
LightingPrescri
Al |l owanc

Code Change Proposal

Modi fi Modi fi ¢Woul d Modi fi e
Sectio Title iCompl eiCompl i a
of Tit Part 6 SoftwarDocumen
Part 6 AppendiBe Mocei

10114 N/ A N o N/ A
100. 1, N/ A N o NRCC TE
140. 7

130. 2, N/ A N o NRCC TE
140. 7 (revise
(revis renumbe
renumb to be wu
to be for

for mul tifa
mul tif
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Mar ket AamadyRegul atory Assessment

The pr ocpoodseedc hanges in this document are based
l uminaires currently aStal abwil edlcea@mMABEeadmadk dtl 9
di fferent LED products from 58 hteiAf faddj airstt mean s
for general mafFrtdsetamel gndLED | ighting technol
advanced within the | ast decade and is expect
(Goebes 2018).

Due to stakehol der comments abobardecapety co

applicationd, adnd oawcdictei dirmas been added for sec
woualdlhoiwgher | ighting | evels for gener al har ds
recommended-8i18 IAEHS eRFR umt & neadhidt itohne of odle. | ES |
Ths all owande gfhlaeivrdgsi igtheenrd vt rte@se t he sense of

within the spacecwewmerasensstahgetdhaw Itlhdraz®22
suf fi citenti dleingdiagfryi ncgolnoirgsht ti me hour s.

The stagkbwidg tone defaulutpdlad eat iionsTiwdwel & 4h e

Secti-aa41060 align with the I ES and | DA | ighti
' ighting Ordinance (MLO). In addition, Title
LPAsmuoti family dwellings.

Cost Effesti vene

The proposed code changes in this document we
climate zones where they are etxpest edBt OC) breat]
compares the benefitecsoestrscaoegeashlvpangisoidsooft han :
Proposed code c¢ha®8riddCe dtt ldotly heaateerma are cost eff

| argeB/ G hWeat he faster the measure pays for its
Lighting zone rlehkB/aG sihi&tiiceahi ® nmeasure is 1.0
reclassifying the lighting zones to | ower | igh
SectSfoorhe met hodol ogy, assumptiedrisectanvenressul i

analysis.

Gener al har dsTchaBp eC LfP@Mrsimberaissur e is 1.0 since | e:
equi pmepatessary to-8mBeAdtdESdRM 1. See Section

met hodol ogy, assumpt i onesf,f eacntdi vreenseusl st sa noaf | ytshies .
Mul ti famiTlhyB/L® Afsatri @ hi s 1meSaeseu rSee citagiro nt hbe
met hodol ogy, ass unmpftitomesf,t eaentdi wreenseusl st sanal ysi s.
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Statewide EneEgegergywMadetrs: and Gr eenhouse
Emi ssilonpsact s

Tab2presents the estimated enepgypypaseddemded i

change that would be realized statewide durin
24, Part 6 requiremeadrs atratewi ¢d femcer gyiirmpa
representeld! bwi npgemétrics: el ebobupesri tyearavi ng:
(GWh/yr), peak electrical demand reduction in
million theMWBhelfms yeaand ti me dependent val uc:
savings tiinstkit lberBmal uni t s SpeeSre cytéboonr ( M®OWVe kBt u/
details grathestfateswt de I mpacts calcul ated by

Sectdcoommt ains det-anl s enetbg pavings calcul ate
CASE Team.

Tab2€&i rYsetaSrt at ewi dye &meérigmpact s

Measur e El ecti1 Peak EIl e Natur a TDV En:
Savit Demar Savir Savir
( GWh / Reduct (MMTherv (TDV kB

( MW yr

LZ 2.8 2 045 N/ A 85, 398

Recl assi f

(Total)

New Const 0. € 0.1 N/ . 20, 907

Addi tions 2.1 0. ¢z N/ . 64, 49C

Al teratio

Gener al 2 4. 3.1 N/ 725, 62

Har dscape

(Total)

New Const 5. ¢ 0. 7 N/ . 176, 35

Addi tions 18. 2. & N/ . 59,269

Al teratio

Mul t i f ami 117.5 2. ¢ N/ 373,23

(Total)

New Const 2. 2 0. 4 N/ . 72,5114

Additions 9. ¢ 1. ¢ N/ . 300, 72

Al teratio

Tab3presents the egtriematheodGE(agmide sla snsci at ed

withe proposedfoodé hehtapgegat andar ds Awroei dend ef f
GHG emi ssions amertinte atsounrse dofi ncar b dmme tdtoimcx i de e q
CO2eAs.sumptions used in developidig nt hS8e.c&H ns av
anAppendoitxhiCs @Tapombnetary value of avoided GF
included in TDV cost factcosaf fasmdtsianselnyhsuss .i ncl
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TabB8e FiYesatr Statewide GHG Emissions | mpacts

Measur e Avoi ded GHG I Monetary

MetricCOPpak Avoided GHG |
(%20

Lighting Z 676 71,7

Recl assi fi

GeneHad dsc 5,84 619,

LP As

Mul ti fami/l 2,81 298,

Tot al 9, 33 989,

Water and Water Quality | mpacts
The proposed measutrce havenodany xipmepactds on water

guality, excluding I mpacts that occur at powe
Compl i ancd oarmae meémt

Overview of Compliance Process

Thé&tat ewASIE Twamked with stakeholders to devel
compliance angreckesscaeament o identify the I mpa

havevami ous mamTket campodbi ancescpr deas $2ni5Sedade i on
| mpacts that ddad=xurpe owowsledd hmave on mar ket actor
Sect3aoonmdppendi AcEess t o measur e iumpfdmattdsoneducat
pertaining to upwauéd beghtedgdzbédonessuccessfu
enf or cement

Field Ver i fAiccceetpitaamcaendlest i ng

No new field verification or acceptance tests
required, raendot memwe sy stem or technology requi

2Q2ZTitl e 2F) nBASH ReipRAr2NRL 1T GHA|3 6



1l ntroducti on

This document pmneeedntcodeecbmmges that the Cal
Commi ssion wi ||l be co2a82d¢éfi ygufbavadopmment s
suggestions priolreawe tehmBaoi@tdoptedast pkehol der s
Comemnts wil|l not be released for public revie:

The Codes and Standards Enhancement (CASE) 1in
to support the California Energy Commi ssionés
t h@al i fEonrenrCgayd(eTi t 1 e 24, Part 6) to include new
existing requirements for various techn®lsogi e
(Il Ow®Ppcific Gas and Electric Company, San Die
Cal id oEchiianod two Publ icliyt oBGwmAend elteis| iDteipeas t men

Water andnBo®wacramento Municipal Utility Dist
St atewide CASE Team when i hspaoamnds oged hteh IICAS&ET fAa
program goal i's to prepare andadowd frmictt iprreopos a

enhancement sene®r gynpefofvieci ency and energy perf
buil disgsepdhi and the code change proposal p |
effort to devel opf tecthinveméeés anidnfcosmati on for
on buil dienfdgf éecrterdeysi gn practices and technol og

The Statewi de CASE oTdeea nt hsaunbgnei tpr oposal s to the
the state agency that has authority to adopt

Commi ssion will eval uathe Srtapgesvaldse SCAGHE tTteeadn
stakehol ders. The HRryermrgewiGemmirsgiegrecrh proposa
Commi ssionds 2022 Title 24 website for inform

how to participatepsn/ thewpeoeesgagn-dca. gov/ prog
topi cs/ progamsedhfuiicsitieanncdya r ¢bsi1/i 2-@a dhrgdVf | Ci ency

The olvegadl of this €a&aEtRedpeoraharmgda oprpaposal
noresidential out dTlohoer rle pgohrtti ncgo nstoauirncse sper ti ner
suppothengode change.

When devel oping the code change proposal and
presented in this report, the St atewi dend@AsSEHE Y
stakehol ders including city planners/ official
industry associati ons, | i ghting detsy ginrraocesnt iewne
program managers, and ot hernsceda npvrodcveesds .i nT hhtehepr

incorporates feedback received during a publ.i
CASE Team held on September 5, 2019, and Marc
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The
1

fol laowirmgfi summary of the contents of thi

Sectdicreasur e Deosfcrtihpitsi OO ASEeRepponf or mabivod
the prdposabelcgsaomnandetailed description o
change is accomplished in the vakeoup thet
Title 24, Part 6 Standards.

Sectdidm addi tMaomkdto Am&ehysi secd imaeviiew!| afde
the currenst macSleeStaPosncrhbdefseasi bility i ssu
associated with the code change, including
overlaps or conflicts with other portions
seismic, and other safety standcae,dsor and w
enfoeability challenges exist.

SectdiEmer gy ®Pawisreghesupneirt ener gy, demand r e
energy cost savings associated with the pr
al ssescri mes htodéo hab$t at ewi de QASSEl Teami mat e
peunéemer gy, rdeedacrtadi b ne rceorsgw i ngs.

Sect biolhhi s siercaliwdes a dprseserstionamanldysi s of
materials and mabemenéquheedetnsure and a (
the I mecrag meost . I't also includes estimates
costs, i.e., equipment I|ifetime and variou
repl acement and maintenance during the per

Sect@idn fyetar Statewpdeséeémpactlise statewi de e

and environment al i mpacts af tthlree fprmresgo yedr
the 2022 code takes embeat. oThesergygl vttas
saved by California building owners and te
reductions) on material. Statewide water <c
i hbhis section.

Sect7Wii®®Pm oposeidsiRens to Codmrc Ltalthe siraegptohr t
specific recowimmend@debeasi ond¢r @adddt i ons)

| anguageStfaonrd atrhdes, ARpéadenes v@&al ¢ elr amtait on
Manual ( ACM) Re fCeornepnl ci ea nMacn nMalmp lail a nc e
document s

Sect8idBn bl i ograpdiyt s the resources that the

used wlvenh oppe ng this report.

Appendi StAtewide Savpnegseheéesasthtbdided loggyy and
assumptions used to calcul ate statewide en

Appendi EmBedded El ectricityeisenWast eameMet ho
met hodol ogy ands adcsaulocpulieotnesct hieci ty embedde
water use (e.g., electricity used to dr aw,
savings resultingusse.om reduced water

Appendi En@i ronment al | mpastsat Met hedakegmpt
usdke to calcul ate i mpacts on GHG emi ssions ¢
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ndCaxl!l iDf ornia Building Energy Code Compl
I fpcasennhs relevant proposed changes t

ndi xmpacts of CompMair&red epARetsDmEsiyst o @
mmended compl i ampcaet the motmafsikeedc oattdor s

ndi Sufhmmary of StakedhodudmentEsngtalye memnft or |
oll aborate with market actors and expe

nNdMwx!l tGi fami ly Lighdoauwme Htesa |l h dovw Ttolpe csr
easure would reduce the iIimpact that |

ndi MuHti family Protdhdgypmre iCtharmaw etrh e at
ifamily eavdogs Ikiaglulmagi ons are made
tspe cNIF i ¢ Bl ot proaneéct tiwe deavings stat

T OT < T

® Cc®d® TO® Ooc® ®~T® 30 ODd OMd OO

ndiMullti family Calocwlnetnimesn hAgpd @e@ggygh and
| d sl dwlianthheonnsul t i family gener al har dsca
wance submeasure.

ndi ki dhti ng Zodocec uCad ctud atthheomssaf coul ahe
ting zone reclassification submeasure.

ndi Gekeral Hardscape Lighting Power Al
ments the cal cul atciaomes LfRA stuhbemegaesnuerrea.l

ndi Mappi ng ofdodEBe rCirg ttedrppdsipeatiiadn LPASs
recommended I ES |lighting | evels.

ndi NoMresidenti dli sUsdeSolhheadelsesienti al
duled used to develop the nominal and

ndi NoNdonsathvi ngs atTebliesl uded in this se
TDV values aErenmrgy e@Qoermmi dyi am
t

e
nd$ec OrityTe&€amealaocguyment s how he propo
ra additional al | owalnicgeh twansg dréeageulibrpeende n
ucts studied.

nPdi ©Or nament al LH&r dCsoaxqgecrusmieonnt s tthe anal
|l op the propbpwetdtagei valtemheramamtddaslcape
hwtaitntgage | i mit .

—MdMT OCT €T OT MdMT ST

—WT QT T TTO

@ D

-~ QT OT OT TDT O0T
®® O Dd®Dd® NOD

—TQer»r TOX» NP> 0O TP QO TP 9T O3 0O TP TP 90N>
]
D

-0
Q < T ©O3T NT 5T T OT Q0T
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2 Measure Description

2. 1IMeasure Overview

2. 1Nbrersi denti al Lighting Zone Reclassificatio

The outdoor | ighting zone reclassification me

l'ighting zones with cuplreyded iandrucss s yNerttam dAamealr

Currently, lightinglzadmreesd Uwii tt@all §9ft Gteensau a r e

based aphriatahaoh at es Isiughtnliger gp a pdesaegd onl assi f i c e

of an area as ""rThhraasl r ecrulterglhdmngvelany areas

t he sTthaetree. are fhnese:lighting zo

f Lighting Zone 0O (LZO): Includes undevelope
' ighting.

T Lighting Zone 1 (LZ1): Includes daewedoped
parks, recreation areas, and wildlife pres

T Lighting Zone 2 s(liza):allos adefaisned a

Lighting Zone 3 (LZ3): |Is defined as fdurba

T Lighting Zone 4 (LZ4): Includes areas with
Ti mes Squwar¥oikh Giety. Currently, no areas \
LZ4.

This pmrepotsadt sscurrenbapegdubppracencsprteomdde mor e
di scr ét ghzeodnaegp ! i cat i onsU.bS s@ealn soins tchleassi ficat. i
woult ddweme rugsfehr oughoutwhGahlieni oni zi a3ga nsdk yl iggl hotw

trespipesci ftihciasl Ipyr,oposal updates the | ighting
closely mhtaomi hheing Engi nleieghtign@dozome ydef i(ni
updadedi nitions would stild]l rely on popul ati o
Arural omack22ast 6rbzl:

LZ0O: This is unchanged.

T LZ1: Would stildl include devel oped portion
recreation areas, ahnhdfiwurdl of arpaeseregsopu

2Sky glow is additional brightness in the night sky as
sources ioang edflfecdi rborne particul ates.
https://www. Il rc.rpi.edu/programs/ nlpip/lightinganswer s,

SLight trespass issbheckbBghhatrom ehsttwhere it is unwas
l umi naire placement or shielding.
https://www.lrc.rpi.edu/prtoghamel htupiphligbht Thgpaspwsess:
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would now be included herecudltamgl| wiatrearses

is defined as | ess than 2,500 people per s

T Lighting Zone 2 (LZ2): Was previously #dArur
areas as well as mixed use residential, | iog
AUr ban cleudtedrn :medaras areas with between 2,
sqguare mil e.

T Lighting Zone 3 (LZ3): is still defined as
i ncdsudhi gh intensity commercial, entertainr
and manuf actnwr iamrge.asi lrrkea defined as greater
square mil e.

T Lighting Zone 4 (LZ4): This is unchanged.

No change to the lighti)ngmsmowarataldl owdrhc @ sh e( Lc

zones have betemi prowpomeasur eesi mpbyfygeeksst onr
into more approprThite pighmos ed wolwanegie f ywhi ch
Secti-at ol pact new aodtdmatcitorosn amd addi ti o
California

A new section would be addecdompol itahnec en ommar reusa |Id et
document that |l uminaires ibathkligdt onuphieghphtop
BUGrating requiremenrPtasr tl ilslt g dCAILNGrTeietnl)e 24u,mi n a
within two mounting heighte dooumdrmteceprtopeadryf
they meet the CALGreen backlight and gl are ra
the property | inesi.n Tahd &si twioard adl nfoite lrde swdrti f i c e
t esbtesyond those that currently exist

2. 1N@8nr estiidaeln Li ghti ng Power All owances for Ge
ThePAfsoorhgegener al hsaur bdnsecaaspuer led u p dat ep rtehsec reixp tsitwvie
requir é metndomsor | i gotui mgaaindnew construction, a
addi taicoms s Ca lJidhfurbe as ar e woul denpdat ehtahdscape
LPAs for areas affected by the | ight | evel re

| EBecommended Prddé8t  Adeddepm@R)M & (tlol ICthmiprt setri Mg
Engineering .SdhdsisehemmsRBO20) ncorporates recent r
suggests task visibility plateaus atndleocdwer | i

4Compliance with Title 24, Pave, 6andcdcp airdfecsr mamadea t patyh wa

sections in Title 24, Part 6 are -mamdat ory ¢$o@ctichmnmeyeus
chooseowot hel perf ormance or prescriptive pathway. Speci
some filteyx,i bbiult essentially prescribes minimum perfor man
must meet in order to comply. Tére fpleexiolbimaintcy Ipadawag L
need to design a building thaweweret st lae cpenfadmmamee gya't
applicable to outdoor | ighting.

2Q2ZTitl e 2F) nBASHE ReipRAr2NRL T GHA|2 1



which prompted |IES to revise the parking | ot

recommended byhel EISE-POARIPOpubbi tation (republ i sh
RP8-18 Chaptwehi clh7 )i, ntchree arseecdo mmegrhidevhedl B8t at ewi de

CASE Team is propopiegctiopriedecextéei or | ight.
revised parkengll oecbmgkenhidagi bns.

Th sumeasur g ealssdashse need to distinguish betwee
concrete surfaces,dwhfiehecurktlRPAtspyediatviecat i on:
Thpavement distinction i s proposAed ot osibmeplriefnyo
code measure. The general hardscape LPAs woul
avail able on the amalkWsdi smewthieelt d meewoiffi cati ol
tests beyond thoswoubdtr equrtehget oOypaomsail stwoul d n
resumewisnnystem or technology requirements.

This submeaessareewnkigkdti ng all oweaenae pflarc age roen
with security camerodaasght hing ewmeuwdéalds daiair@dw cape

applictast ibpensiarsechpt ove t he sense of safety witd!
all owaomcéeds o ensumeni mam t héeuminatiomrneguirer

camera with col or den elxrd i aoanh iceavpedriwpiirtdidegd inmens
when Itilght i ngel eeethhsedadwpwer Titl e 24, SePcaurti téy, S
camera tealhanl agyaet mheO0tli9me o6 thpabbaepabysis,
functioning in |l ow nighttime |ighting condit.i
concern wintehrianl thhaer dg3ebap 8t at ewi de CASE Teamds
foundt hdhadvcamagas wi tdhe tceocltoi on cagmalvieir aiges off e
033 uaxt 50 I,RBE phLoperly identify colors during
Cameras withihleadlktard i wiagdiepebialmbti ieenki Ild ght i
camer as nwirtalm ed odentoetc trieognuidr e anReédedppoodipk | i
Of or more information on current security cam

The Stat@awblEH Team is alpsatper o pleasrl dsgcaacmye u
ornament alO-&aigihmbhgwatts to align with the cu

The Statewide CASE Team is also proposing to
in SectiomMhil80i &8(bdt updalhubtstiatntiisvebenefici al &
|l anguage with industry terminology.

SParking lot lighting levels-2prdocomehyenpeppdenbedawadt he
RR2014. However, a recently published atgudy vedrsclwedeed nto
beneficial which prompted I ES to revise the parking | o
appear e 0i doRRpweinatrs2®Vlo4 RPAddi ti onall vy, | ES has compil ed
recommended practiemets, iinhol odhieng otcluen parking | ot | ighti
RR818 and the Chapter 17 Addendum 1 inclwmugelsotdhe new, |
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The ornament al hardscape Tapkeei-BADappltopasednt
amended t o 5wedtlte clt uguilarta ifriecma tpioaomtierd Tiirn | teh & 4201
Part 6, Section 100.1 definition.

2.1M@81tifamily Outdoor Lighting Power Al Il owan

The Energy Commi ssion is comissaeandactgkicpmsol i d
multifamily requirements undeTi al eae®4 muPai f aé
multifamily outdoor LPAsS submeasure proposes |
sections that would be placed in the multifam
Mul tifamily Chapi e®A SREe sRelphocrstu.s ub geatseirs el icmi t s
for orutldiogoht i ng that are more appropriate for

associated with the residenti al nature of mul
This proposal was developed using a similar m
[ ht engpdatdes. nlome ecsu rdreenrtti al LPA requirement

Study, which describes the methodol ogy for th
Ti |l e2dbtdakehcomSwebewit@ae CASE Team 2017)

The proposed tesbéddol ogegs200e2b2k insunl ttifeami 'y LPA v
based on |l uminaires that are cost effective a
expected to continue to decline before the ef
d
u

[
g

case for the anmahyees ducthdhdeaqrk Ppidv@ept | owance CASE
u
t

of the producltoesp utsheed 201 BdectvkAsp tiatved f or t he a

t hat fall nder t hAk a@srcdpleabldfe Tladb0d.e7 140. 7

Target illumination | evels are based upon cur
l ighting |l evels that sebrl|l sphtebewssbt rgyguhdel i n
standards for all target illuminance | evels.
are employed for both the nonresidential and
all owance calculations. Certdiudedal li mwaBadhd = t1H
are not included in the proposed multifamily
additional all owances are incompatible with m

Thissimeasure al so makes a change tuot dtohoer sleitgbhatcil
consrboh Section 130.2 to mat ch -ntihgehtl EsSe trbeaccokmm

design criteria. The current code was establi
| ES recommendati ons include a 60 ipaerlceevretl sr.e dluh
measumeor porates this 60 percent reduction.

The submeasure also simplifies the LPA-cal cul
factor method (area wattage all owance, peri me
wattage all owlaote) &apperothtwdbgé aalelaowance and i
wattage all owance). The removal of the peri me
documentation for the design and code compl i a
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calculation of the LPA eathies modi lacs&Biudn owa
Ssubstanti al change in the all owance values in
hardscape i nA,Tabhdte wWwodWl.d/ have no i mpact to the
additional all owBances Table 140. 7

2. 2Measure History

2. 2Nanresidential Lighting Zone Reclassificat
I n 201l1nt etrhreat iSkryalAsBarck ahdB8 (O6DA)l Yy publ i she
Lighting Ord{Inlalhncmi faLiOng Engi neering-Skgci ety
Assocn @2l pThe Statewide CASE Team aims to ali

current industry standard for determining app
application. This proposed submeasure aims to
reductieorn liing hotvi ng outdoor spaces, and reducin
' ighting.

The definitions of the current | ighting zones

Title 24, Part 6 in the 20b0a5 ecdo daep pcryocalceh ufsoirn gi
|l hgi ng Atonteltsadbut i meghftfing zones (LZ1 through L

the definitions of rwural and urban areas in U
added in the 2016 code cycle for nebmalsiegdht ed a
appach for identifying |lighting zones. Lighti
recommended | ighting |levetdi eisombhhlish@mioh at it r
Engineering SoTthegeg I2i0dH)a snegd | eemeeil sntariel | umi n a
of surrounding areas; higher |l ighting zones a
intent that they fall within areas of brighte
|l owest wattage all owance becaeas withslintkbkad
artificial ' ight, such as national par ks. Lik
and is intended for areas with maxi mum artifi

York City. Currently, no eadr eaass LiZz¥d .Cal i forni a

Since the current definitions of |ighting zon
within California are in higher | ighting zone
experience over | ighting because tkhedkBASOal I
the specific spaces. For the 202 2wacsondtee rceysctleed,
i n moving t evwsaer dasp pa olaacrhd f or the | ighting zone
reducing over | ight i nagusaenda peplreocatcrhi cmgtayn sunseeh.e A
would be chosen based on the specific activit
example, a residential neighborhood in a rura
heavy commercial area or downtown ami@aatthat r
| ate night venues. The proposed odmpreadach i s a
approach that captures s-ome apptbaecbenbtttal oo
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intermedi ate step. The Statewide CASE Team ha
populrhased approach because a suitabde approa
approach has not been found for the 2022 code

Team explored devel oping a map that compil ed
using thoegquiopemaegts as reference points for
zones. However, the Statewide CASEBtTeagm ran i

1T Comprehensive data thattooaobdnettetctghelwgl
|l and use characteristics.

T Reli abadaecamate data that would be easily aft
by | ocal code officials.

1T A adta source that would not require signifi
resources to maintain.

The Statewide CASE Team stil!l pl aes to per basee
on Il-wlasned for a future code 2c pfcdlre.a dPd iataitosn asla ed eSte
compliance and enforcement iissues.

The Statewide CASE Team decided to continue w
t heOMBNnd use a more dHrardl apppopechatsiome t his
provides significant nemearegy ys ewinregd tand Whti H er

bet ween | ighting zones are expected to occur
sigantidecrease in over |lighting, which helps
growing body of |adtkhrinehurlei gthtatatponindfst tdi st ur
function in people in addition to ani mal s. Ev
repsents a small portion of buildings (and th
|l arge step towarde tradhclhieae g gddtepeasSue e itfGoorn .
additional iinfeormagti dbernedinaen

2. 2N@arersi denti al Lighting Power All owances for
Duing the 2019 code cycle, the Statewide CASE
on increased efficiency in solid state techno

the Energy C8mai ewi d@a CASBu il ehaegn 22001198 )c fhdde cvy c |

5There are multiple strategiregsx hf dri grhead wdiveng dgghx p b grintve ntgo

sources that have | ower concentrations of Dblue 1ight;
' ight sources toigmiduvurceonitewer atl desi red correlated col
first stratmgyj(Ppentdegpogetdito artificial l'ight at ni gl
artificial l'ight at night. L owetreignyg sliingchet itnhge zsohniefst atloi
lighting zone represents | ower watstagbaandlligwewilbmei
|l evel recommendations for spaces with | ow ambient 1|igh

Il i ghtisngt hhaetvepleopl e coul d be exposed to.
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Statewi de CASa&c cTeeulamtl eedbiéfeor eased parking | ot [
recommencdatdi @dnstinction betw8emcsutriac20Mateo
adopt edRP8-1&ES( Rreviously p-aBll4i)s hweads ausp mlah $ dRR o
research by the Virginia Tech Transportation

i mprovements in parking | ots plateau at | ower
| ES -8RIPff Bhagavat hul a anbud&itbdotnlsi 20rnd9ear ch, [

addendum t-&18 EGha&RptheirchlL 7decreased the recommen
|l evele® Ipercent for asphalt surfacesTlhese80 pe

| ower |l ighting | evel r e cgoarcnye nldea® BRoFh s gat i gg We
recommendations. VTTIO0s research also indicat
requirements between asphalt and cgonnicfriectaents.ur
Therefore, this submeasuWrestpmapga s bted weemo pea
surfaces. This proposal would realign the cod
requirements by removing the distinchgen betw
would also result i n |iessosmeatghmphex Statewl drgCa
Team i s aiming to accomplish across all propo
cycle to address stakeholdersé requests to si

The proposed generalt heard®d2Rapwdlk RRAYy elfdaarce t he
gener al har byc apeorloRAsgnat hy s20epe@actecewon. i ncor p
60 percent par &0 Ihpg hl ceévreyl reduction r€kemmende
St atewi de CASE Team i s hneotadpdriotpioosnianlg alol orwadnucce
Part 6, T-R bhhviesvielrded . d7e v e |l cepsesd ew ifidaDKi oCuCslI, LED | i
sources readilyTaeaprapbsedngeot6al hardscape
i mprove energy savings i nwoQdldi fboer mieag usiirnecde tloe
il lumination service recommended for parking

This subamkeg@aeopeses including a new |lighting a
hardscape applicatmeams .wiWhh | e dthrei tIyESc a ec o mme
| i ghtvieng lae e cioan sneirnviantuinvel | Il umination requirer
throughout the entire parking | ot instead of

VTTilt hese mini mum orrmemd aataincres reec not account

Il ightisngSkeevel ty ciaame2rOelsQui neuswegher | ighting

recommended -81y8 A AKKSHeRrfPdum 1 to i dentify peopl e,
concern within the glenncelruadli nhga radns caadpdei tairoenaa.l al
securityweamereassure that current security cal
in gener al hardscape areas with security conc

During the 2019 code cycle the hardésaeaamgge or na
from aal®Oni t -waot ta 13i0mi ht e WBED gWhavélei ndi s char
was i ncor pd0 B9 ed, tihaEPa2cd4téi on 100. 1, the change
i ncor pionléeldi ghti ngTable®mBamdesof o thicy,di scr
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t ht at ewi de dASSEprToepaons i ngwa tot agel altiemitthei n Ti t |
Section tlhd4e0 .e7q utioval entEDwdtutma goe@iofe.a The Statewi
hasxpanded2 ®@@ntahe soasB8edi fferent LED product
equi viahienit al | umi naseegelfweetnt olluet gpdudy .® dTuhr ecsees

|l egdcyght Bsooakpaudese start met al hali de, ceramic
i ncandescelmte Ilpampp@eyas €d Mot t he L Bvd ulbasped a tnead

in both the hardscape orAdA8@mMe dt md ddiedhni ng omo w
all owanceSetiisoeldd 4&n &l ysi s f &0 twea hprbep d vaidch d
in Appendi x P.

I n addition té wpdatregmenhse, LPhe Statewide CA
recommending a | anguage cflceuatnoufpf ot owirtehp I fiaschei etlhd
Section 130.2(b). The purpose of this update
| ES has deprecated t heearse ado.icAdaoiftfioomalelry ,1
Ashieldingd accounts for prhmedbaedk|byhd ,| wmpi nai
whereas, Acutoffo only accounts for wuplight.
more sense for Sectiontildf.déb)sbwcabsBathkl g
Gl are (BUG) requirements. Tdhsedttad ewp dlaet &€ AtSHI
dur i ngsDtalye Langewaigew of the 2019 code cycle, b
too |l ate in the code cycle to be adopted.

2.2M81 ti fGuntiddoyor Lighting Power All owances

The multifamRAyboeasoone devel opde seeretriad n ;1 etwh 2
woubd placedirirrenttHe mohumbbamptigr of code bein
proposedMuflotri ftahnei | y Cha pi e@A SRe shRar tuTchtiusr i nnegw

chapter is intmodedbaml fyhgrtype ainadn cafrves t

coverage away fnroomesheéecuralknthaspuberasuocfe Par't
addresses outdoomultgheaimsd pgeadnsl scaff eat esst diomr
l ighting that are more appropriate Docratedcum
with the resimeinti fada mmlapgire of

For the circumstampcoepefr tmmelst i the project woul
mul tif acioloy dbwughting code sections even if th
interiorthk@alkeisl dinng (that would be employing
sections for those s puascee sc)i.r cTuhnesrtea nicse nwh emiex etdh
nonresidenomnadf vehe outdoor | ighting code sec:
permitted prejeetasohRhortthe multifamily outdoor
identical in structure to the existing nonres
changes ame ntahe ol or modi fications f®Br certai
t hat ar e 1 ncroerspiadd tliealwiadhcupancy as tthreey ar e
nonresidenti al section. An additional substan
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' ightinge at¢ dloovainat i ons to eliminate the Lineal
calcul ation process.

Thew!l ti fuutmd d oyrs atb®Asur e has b eemrpear ¢tduetndt oi baH e
l ighting section until this code revision (un
it may have beendennhsabdecedstruction instead)

2. 3Summary of Prrogpes etdo Chimade Document s
2.3Stmmary of Changes to the Standards

2.3.1.1 Summary of Changes to the Standards i Nonresidential Lighting Zone
Reclassification

Section 10-114 7 Determination of Outdoor Lighting Zones and
Administrative Rules for Use:

The purpose of these changes is to amend Table 10-114-A statewide default

locations to align with the MLO land-use classification. The current U.S. census

urban classifications have been updated to provide more discrete lighting zones

thant hose defined ié& dlhaes siufrirceantti oy ufroarl | i gh
reclassifying6or ur al 6 | ocat i oanslindudingla neg classificagionz one 1
for O6urbéantol psberde further distinction f
locations. These changes are necessary to align the statewide default locations

with current lighting standards to minimize confusion for users, while reducing

over lighting in rural areas which can have adverse impacts on the local

environment and uses more electricity than necessary.

2.3.1.2 Summary of Changes to the Standards i Nonresidential Lighting Power
Allowances for General Hardscape

Section 100.1(b) i Definitions

The purpose of these changes is to align the definitions with current industry
standards and practices. The hardscape ornamental definition would be updated
to a 50-watt limit to align with the wattage proposed for an LED baseline in
Section 140.7. The wattage limit in these two sections was not aligned during the
last code cycle which could cause confusion for users. The publication date for
the referenced IES documentation will be removed to align with those published
in the IES Online Library; this would clarify the definition of three IES documents
(the Approved Method for the Electrical and Photometric Measurements of Solid-
State Lighting Products, the American National Standard Practice for Design and
Maintenance of Roadway and Parking Facility Lighting, and the Luminaire
Classification Systems for Outdoor Luminaires). A new definitonforisecur i ty
c a me is praposed for the new allowance in Section 140.7. These changes are
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necessary to provide defensible definitions for the allowances listed in Section
130.2 and Section 140.7.

Section 130.2 7 Outdoor Lighting Controls and Equipment

The purpose of this change is to amend Section 130.2(b) to use the term

Ashiel di ngd i nstahadustryg languageufgha fefl a i thag omatc c o u n
the backlight, wuplight, and gl are produced
accounts for uplight. This change is necessary to align the code language with

the luminaire requirements for backlight, uplight, and glare listed within this

section.

Section 140.7 7 Prescriptive Requirements for Outdoor Lighting

The purpose of these changes is to amend Table 140.7-A to remove the
asphalt/concrete surface distinction and lower LPAs according to the ANSI/IES
RP-8-18 Chapter 17 Addendum 1. Table 140.7-B would be amended to reflect
the 50-watt hardscape ornamental luminaire qualification defined in Section
100.1 that aligns this section with the new LED baseline implemented during the
2019 code cycle. A new special application allowance for security cameras is
proposed for Table 140.7-B to ensure that the lower general hardscape LPAs in
Table 140.7-A would not limit the operation of security cameras during nighttime
hours. These changes are necessary to align the code with current industry
design standards; the changes would also simplify the code for users by
consolidating the LPA requirement for various surfaces and aligning this section
with the definitions in Section 100.1.

2.3.1.3 Summary of Changes to the Standards i Multifamily Outdoor Lighting
Power Allowances

The Energy Commission is considering consolidation of low-rise and high-rise

multifamily requirements under a new multifamily section(s) in 2022 Title 24, Part

6. Restructuring the standards for multifamily building may also result in revisions

to Reference Appendices, ACM Reference Manuals, compliance manuals, and

compliance documents. Location and section numbering of the 2022 standards

and supporting documents for multifamily buildings depend on the Energy

Commi ssionbdbs approach to and acceptance of
clarity and ease of review, the changes proposed in this CASE Report are

demonstrated in terms of the 2019 structure and language.

Section 130.2 7 Outdoor Lighting Controls and Equipment

The purpose of these changes is to create a new version of existing
nonresidential section in a currently unnumbered section dedicated to the
multifamily building type. Additionally, this submeasure would change the
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minimum light level setback requirements in Section 130.2(c)3A from 50 percent
to 60 percent to match the late night low-activity values as established in the IES
design recommendations handbook by the reduction in design criteria for late
night parking lots, which is 60 percent for both horizontal illuminance and vertical
illuminance.

These changes are necessary to create a new multifamily outdoor lighting
controls section that can be suitably tailored to the needs of multifamily housing
moving int the future. The intent is to start with the current nonresidential code as
the basis and only change those portions that are specifically needed to make it
apply better for multifamily housing properties.

Section 140.7 1 Prescriptive Requirements for Outdoor Lighting

The purpose of these changes is to create a multifamily housing outdoor lighting
section and to simplify the code specifically for multifamily housing projects so
that the implementation is easier to achieve. The proposed requirements would
create a new version of the existing nonresidential outdoor lighting section with
edits dedicated to the multifamily building type. This submeasure would simplify
the General Hardscape calculation procedure for multifamily building types and
revise the allowances based on multifamily building type conditions by using a
two-prong calculation method rather than the current three-prong approach in the
current code. This is accomplished by eliminating the perimeter allowance from
the calculation and revising the area and initial allowance values to
accommodate the changes.

Table 140.7-A requirements would be amended to remove the asphalt/concrete

distinction and lower LPAs according to the ANSI/IES RP-8-18 Chapter 17

Addendum 1. LPA values would also be modified based on the improvement of

light source efficacy of LED sources. The proposed requirements would amend

Table 140.7-B Hardscape Ornamental Lighting definition to reflect the new 50-

watt LED baselineand r emove s onienal®dwertAh e wAAdeds O i n
Table 140.7-B that permit very high light levels for select retail lighting

applications.

These changes are necessary because there are allowances in the
nonresidential outdoor lighting section that are inappropriate for use in multifamily
housing projects but there is no infrastructure in place to consider the suitability
of these allowances in the existing code sections. The changes eliminate these
allowances while still permitting all the applications that have been permitted, but
with a possible difference in the total allowance for the site under certain
circumstances based on the removed allowances in the tables. The creation of a
multifamily section in the code permits this introduction of a different outdoor
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2. 3

The
Ex a

lighting section that is specifically targeted to multifamily housing needs and

conditions.

S@mmary of Changes to the Reference Append
The proposed code change would not modify the structure of Reference

Appendices, but the thresholds for lighting setback must be updated in NA 7.8.8

to show the correct level for MF housing.

S8Bmmary of CMamgesi &Mt iIR&lf er ence Manual

The proposed code change would not modify the ACM Reference Manual.

Sdmmary of Changes to the Nonresidential C

The proposed code change would modify the following section of the
Nonresidential Compliance Manual:

Secti oilrMaln.de&at ory Measures and Cdmmlei ance Ap

proposed multifamily outdoor LPA measure r
section, or the treatfon af Mal hetvamety Com
based on Section 1. 6. I f the proposal i's a

tabl esemdpmaeg Gener al Hardscape LPAs and Sp
woul d be updated to reflecatetewdi hfehent
mul tifamily building type

Secti onmua.dloor Li ghitTihnigs Zsoencetsi on woul d be u

reflect theéeinmgdavbee dHdiegdhnitions as well as
Luminaire BUG ratings would beomaddedi heet &
and designers to document that the | uminai
for lTuminaires instalilgehd swiotfhitrh et vaod | nmocuemtt i
Secti oirmMMaen.ddat ory RequUdihi emesetctsi on would be U
switcihndiurme Acutoffd requirements to | umine
the updated | anguage that aims to align wi
Secti®mMPrée.scriptiveTMesasuagetsi on would be up
LPAs developed for GeneraéwHasedsrciapeg.caméie:
woul d need to be inserted. This would I|ike
See Section 7.5 of this report for the detailed proposed revisions to the text of the

compliance manuals.

SGmmaofy Changes to Multifamily Compliance |

proposed code changes would modify the co
mpl es of the revised docuUménts are present

NRCECTEISechi & (all mMBRissur®eeagtcihoann gneo utlhde t er
Acutoffo to Ashieldedd to align with curre
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T

NRCECTE&iISection G (alThime aseal ¢ teiseg aat anoeuw d

section -fwGRAbe®nr trlkee sect i orpso v icodcaucnadeonn nact d aotne )
that every fixture type on the property th
[ i
n

the property ne must be documented i n Ba
veri firedi dgepe t het owba hteactkl g¢th.ec condi ti ons
lumi naire type that is neares(fbo ekRempltepe
there is a Type A fixture and a Type A2 fi
the Type And si mntlhye fiorut er nal portions of tF
mountigqhlgt i)ei The Type A does not need to be
restrictions, but the Type A2 must be chec
fixture tha i sr otpheer tnye alrienset. tlof tthhei sp f i xt ur
t he BUG Iimlts.)

NRCAL T@O@IET(nonresidenti al l ighting zone recl
Submeasiulrtha)s sectrieovni sweo utlhdi s document to ac
l ighting zone definitions.

NRCECTOD3ET(nonresidenti al l ighting power all
hardscape s uiblneiass ugec)trieovnti bweo udlodc ument t o ac
for updated LPAs for hegemardalt i loanrad s ovaapi ¢ aagred
per square foot of specific area for secur

NRCCTE&i(multifamily outdooirThLiPsA sseuchtmeocans uw oel

dulpi cate and revise this document to incl uc
multifamilgneeandmbdsed and ensure that al
set for the compliance calcul ations based

NRCLC TE&iT Sect i(omulftami |l y outdoor LUFAiIisubmeasu
sectiomewdwled t he new mul t imfeami Ity @acmmluind n d
updated multifamily L-RAGeaéuak Har dsbapelt
change tpooangtwal cul ation approach whtohto u
correct coderetetéenaoingoss

NRCL T&EIVISection J, K andtdopmuLPAf amibimgasur
This sectrieovni sweo utlhde new mul ti family compl i a

for updated new code sectimnsaferamulitefam
to AAdditional All owanceso thatdiamg thypepe
category. The existing nonresidential outd
(NRaACT®) would remain, but specific | angua:i
s pemigf wihat the document is not appropriate
projects.

2. 4Regul at oaxyt Cont

2. 4E%2i sting Requirements in the California En
Exterior |ighting power is already regul ated
increases Btexngehoyg exterior LPAs in Title 2
for lightingizoond nclTastdief i2cda 1@d4twihi exi deéscmni
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the Ilighting zones defined in California and

genermaldsmapes exi st in Section 1-20470bfTiTi Lk &e
Part 6s atpgplnew construction, alterations and ¢
multifamily spaces. Section 140.7 of Title 24
aktrations and additions for nonresidential sp
Si mi lpaprllyy tao t he new construction, alterations
These CASE proposal measures do not overlap w

code cycl e.

2. 4R21l ationship to Requirements in Other Part

Code
ThealCi fornia Green Building Standards (CALGT ec¢
mandatory BUG rating requirements. Products s
BUG rating requirements for the | ocation when
Tab%e106.8 of CALGreen. Title 24, Part 6 refei
help inform code users that they must adhere

24 | Part 6 .

2. 4R8] ationship to Local, State, or Federal L

There are existi mMgppTiitalnec e2 EfCGadlcii femrcryi ERegul at i
standards for outdoor I|lighting products. This
requirements f orpriondduicvtisd. u aflli tllieg h2t0i nfgi ght i ng me
with these proposed mEpasutr etshe®tmiemi mbhhmneftfoi c a ¢
products that may be selected.

Adjusting |ighting zones has gained traction
outesidf California. Specifically, the City of
Los Aseg€banty, California; and Pl ymout h, Mi nn

to |l ower | i"Yhil eegt Ziommesepresents a smalnl, m@ort i
few other municipalities, such as the iGQigty of
a similar switch in |Iighting zones.

2. 4Rédl ationship to Industry Standards

The proposed |lighting zone reclassifiomaeion m
definitions with the recommendations334om the
Lighting for Exterior Environments.

The proposed nonresideasiaér padé&vealgo p-8i8 LPAN Y
Chapter 17 Addendum 1 retbmmbaded lifghiesli gwnel

“"More information can be found on each cityds respectiv
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Appendix L for the mapping of I ES design crit
proposed parking lot ligmhtdi mglktevealms!| yomemaswr
consider security camer a t ecihbreadl o gyl BrEeSqg uURPr e me
Chapter 17.

2. 5Compliance and Enforcement

When developing this proposal, the Statewide
streamline the oomglmean c e ramwensesspdatnidve | mpact s
mar ket actors Whhaoesatseonndekcedbes how to comp
proposed c oadned hceh ecrogrep | i ance Vv &ipipfe incparixel séenn tpsr o ¢ e
how the proposed changes could i mpact various

The activiticescurhadurnieregl dac h aphade safr itbleed phrec

2. 5Ndnresidenti al Lighting Zone Reclassificat
1 Design Pekrasgners would still determine the
based on the population density ofU.tShe pro
Census, unl ess talse dledc¢c amledageney nlati ve 1| i gh
classifications, in which catasshéilcatalonsa
take precedwouclkd dslee st o refer, tion tthhee Ws.aSne
manner asgrtmeét a@ oddeet,er mi n en tdheen spiotpyu | caft itohe p
addr &shsangwubd made to themm@mlpipbicawenehés, but
the same forms would still apply. The main
would now be LZ1 isnsntoewa dd eoffi nLeZzd2 .a sL Zi2uriban ¢
T Permit Appli cRltdmnsn &eheoaidgneeirlsl veri fy the |

;
was correctly determi necdmpuidt watt heagree ail § ®@adv
requirements.

T Constructi €@onPhasépors wtohudtd tshe |ilngsteali lfegd |
equi pmempl i es with the Il ighting zone requi
the current code.

8The compliance manual outlines the process for deter mi
the Iink provided in t hier ececotmp | ti menm et analh.uR.l Qwhn scths dd at a
their address. Once t heed,a ddree sdsathadhsa sheeame lilmsp uthte user w
Arural 0 or Aurbanodo area which is their indicvatohaomget h
being proposed by the Statewide CASE Tedrm?2i.s Tthree di st i
St atewi de CASE Team does plan to update | anguage in thiq
make the process easiewing iundtehe tlainmk pirthevifddd oby t he
the U.S. Cendiud pdat/dlwawveenergy. ca.40@802818publications
018/ chéaptO®usbdoorlLighting. pdf
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T I'nspectiohnpasttor s would still verify thatl
equi pment complies with tmetlhiegksaimeg maomer
the current code.

.5N@nresidenti al Lighting Power All owances f

T Design Rhaveing designers and energy consu
t heppropriate Iighting zone (determined frc
projecéesajydto calcul atgetla¢]l apvpiniceabloe deat
andocument the out daoorbdiimgditd mgpTithieasnetg nt o0 ¢

would no | onger be different LPAs dependin

c h

he

or concrete, whi nenppu oe® scacmommipeé xiatny eamg

easi to select t appropriate LPA. Desi gn:«

they are allotted the additional all owance
T Permit Appli cRltdmsnn éhamiener s would still ve

al laowes are complying with the revised req

1T Constructi €@onPhaséeénrs would still wverify t
equi pment complies with the LPA requiremen
curent code.

T I'nspectiohnBpaséeéors would still verify tha
equi pment compPAeguwretmenhe in the same ma
currenfTheogpgeoposedecwdel dhaepquire a securi
all owance to be included in the existing c
security camera LPA. The method of compli a
this <@meeigoalry would not require changes.

.5MBItifamillyi dOuttidrmgrPower Al |l owances

T Design Rhagveing designers and energy consu
t heppropriate |lighting zone as determined f
classificationSeanhdonhéad4d0all éso0oi be renumbe
mul t iyf amiclt i ons) to calculate theoowameéaige a
outdoor | i calst ibreg ndye ciognmp | i ant t o code. Si mi
designers/ energy consultants woutHecounsdbbd
l ighting controls for the project.

T Pertmi ApplicatPban®hasaminers would still ve
all owances comply with the new multifamily
same manner as the current code.

T Constructi €o naPchtaosres: woul d still wverify that
equi pment complies with the new multifamily

same manner as the current code.

T I nspedPthiaclenspewdvookrd still verify that the i
equi pments ow miphi gtehtel ngguiomement s 1 nr tadhse s a me
the current code.
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Appendoirxeskents a description of how the propos
var imausk et actor s.
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3 Mar ket Anal ysi s

3. 1Mar ket Structur e

Th&tatewi de QPAeSHeolmenramar ket analysfsidenhitheng
current technology availability, culrtr etnhtenpr od
consedioew t he pr opormsaggydmpsatcatn dtabreglemearrlkadt aisn wel |

i ndi vidual .maf kenmanacsb ograst her ed ablouctosttheofi ncr e
complying with t heEsprimpadseesd onmie ansaurkee.t si ze and
appliocnwebriel entyi fi ed through research naddidouwmtgr e

utility pEogrgm €bafinf s1di @an ws tdaef ranag e lonf i ndus
addition to conducting personalized outreach,
current mar ket structure and potenti al mar ket

meetings that the Statewi deerCASE 2MetieOmh h 81 d on
2020.

3.2Tehni cal FRMaskéi | Av,andalkurrenwt Pract.i

3.2Naéanresidential Lighting Zone Reclassificat

The Statewide CASE Team faced a number of cha
met hodol ogy faseusaippgoaclhafdr 8®ahe, | ightudgngo
finding a comprehensive data source that i s:

effectei wesleydb W o connect |l ighting zones to | and
intent of the proposal was to fbuultl yt hceo nSteactte wi
CASE Team pivoted to c emtsiedu e pwirtolha cah paipeu It aot it
Despddreti nuing wi-hads ead popurl@dadh,n the updated |
definitions align with the MLO anpd aetaesdi layg aa Inl

for ausleanadpproach in a | ater code cycle. The &
reseag cthdm a way t o-uismaplapmemtacd .| #hddase see m
Sect2.on. 1

The current | sghicagi posedefas!| t sndalall IAriwrradlan
areas as LzZ3. The proposed update switches th

the IES/I DA MLO so Arural o would be LZ1, Aurb
would be LZ311-Rér bBectalopurisdicsi bnsachowdes
' ighting zone without any size -dsanideftioniatlii gms
this requires a public process and detailed i
Energy Coninhiisssipornopos al aut omatciucrarlelnyt sLhZ 2f tasr es
to LZ1 as well as updates the |ighti-mgezone d
definitions. Local jurisdictions can also des
requi rseasmet hpeubl i ¢ process ftoirngmozvoinneg. t o a | owe
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The Statewide CASE Team expects there to be n

' ighting zone reclassification. Products from
ensure thatcproeuntctliy awveai |l arbdceculodt ntdee marn k eatg e
requirements and other | ighting needs for all
higher to | ower | ighting zones represents a r
within thee.l iTgahbtliehsgalz4bOaB Z4i0n 7Ti t 6eb@dh Pfpritt th
LPAs for gener al hardscape and specific appli

l'ighting zones having | ower LPAs and the high

3.2LRghting Powers Alolrovwemer al Har dscape

Recent outtidogprmdrilgent trends are showing that |
temperatures (CCTs) are being installed in ou
encompass 2700K CCT and 3000KsCCghtight essurc
efficacious thahetbecouhighparfiso(4000K CCT o
completing the outdoor | ighting analysis, the
LED |l uminaires with either 3000K or 2700K CCT
reductions can be met wirolhuléss dMobtcamanoadactkH
| ower CCTs with LED products by increasing th
LED pump, to convert the blue light source to
ma e phosphor is | ayered bEBrefafbtaey LE®Ocrchape
Statewide CASE Team studied 49 different LED

gener al hardscape area to ensure that the pro
currantli yable. This code dbesprotfestabl bshte¢e
The mar ket continues to make increment al i mpr
technology, optical design, driver capabiliti

guklcy becoming the standarwd tfhornenmanyy apuplli cLaEtD
percent) expected by 2023, and a very high 98
(Goebes. 2018)

Stakehol ders have bhbhght edpctioon &oofrs |giegnhetrianl g
har dscape acpopullidc actaiuosnes i ncr e aslend asdedciutriianya lc olnR
been proposed to ensure that increased | ightd.
security Seacmuadrtrnysrcea nbeeriansg ai nst alslaerdetaicn many o
moitor activityYuwirte@matreichhen oslpopgcygen. eaver age of

0. 33axt 50 | REtthAlLie@6¢camer adsf ofri eclodl oorf ,ivdinebniatcihf iicsa

l ess Ilighumthatflemiemhgmecommend®8ii8Wmenitnhe ES RP
' ighting | etvleds d arld guibred d wit ' mea lacsr wd d tl e acctaipd ru
i mages in bl &ukrantd whmeea technology is comm
infrared | mmddiomwg whoecdtceatneeata peopl e, Jami tmaéeé s,

absene«tefri orThliisg hatdidng.i onal LPA i s for a spec
therefore, has beenB8tdkdhobdénbl al §440ndt ed t
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hardscapboubPWlp daet edactoungener al hardscape bot
without pdhli ¢ ak etws d ea gOAeSeEh oTweeavifea € d ivdacs s
receswhedtl|ly before the rel eassdehe fSttatee Wii dhea | CACS
Teaims constihdesr iumpeglpartoep ofscatf uct edea ¢ wycl e.

3.2MB8I1 tifamillyi OhuttidrgprPower Al |l owances

The |lighting equipment used for multifamily o
nonresidential outdoor | ighting in general, a
nor maldiyf ispee wattage, pplsi meightdeshbgd aspect
properties are commonly smaller and | ess comm
Because there is a not a significant differen
conditions dé&socar itbheed labgohvid ng gepoweral alhlacwamraes
(Sec8i dnapplies for this submeasure as well

3.3Mar ket I mpacts and Economic Assessmen

3.3l impact on Buil ders

Buil ders of residehtsatuantdyes mpeaeteidr gt many
measures proposed by the Statewide CASEsTwamh
the nor mal practicesdplusthéebdei bubunésseyg poaasa

buil ding codes. When necesnsuairnyg, ebduuicladteirosn eanngda
in order to remain compliant with changes to

Californiads const riuscetdi oonf ianbdouustt r8y0 ,i0sO Oc obnupsri n e
and 860,000 emmbdplers2s®e tot al payroll was ¢
60, 000 of etshse sees tbaubsliinshments and 420, 000 empl ¢
residenti al building sector, while another 17
empl oyees focuscomaltkectcomme The remainder of

empl oyees work ininfndastruatiyr eatidndicetsher hec:
(industrial sector).

°Average tot al mont hly employment hea €C€ahstfouaotiaonni RddsS

represented 4.5 percent of 2018 empl oyment.
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Tab#eaCi f €«omisa ruction I ndustry, Establ i shment
Pyroll

Construction Sectors Establis Empl oyn Annu

Payr

(bi Inls$ )

Commer ci al 17, 2 343, $27

Commerci al Buil ding 4,5 75,5 $6.

Foundation, Structur 2,1 53,5 $3.

Building Equapmens C 6, 0 128, $10

Building Finishing C 4 .5 85, 6 $6.
Sour(c®ttate of California, Empl oyment Devel opment Depart

Tabbe Specific Subsectors of Btuhd dG@anlgi fl ardruisa r§o
| mpacted by Proposed Change to Code/ Standard

Construction Subsect Establis Empl oyn Annu
Payr
bill$)
Commercial Building 4,5 75,5 $7 .
Nonresidenti al pour e
contractors 50 14,9 $11
Nonresidential Mason 25 5,1 $0 .
Ot her Nonresidenti al 27" 2,8 $0 .
Nonresidential Elect 3,1 66, 9 $ 56
Nonresidenti al pl umb
contractors 2,3 52,9 $4°¢
Ot her No nreegsuii doemetnita lc 50 8, 8 $0 .
Nonresidenti al site 1,1 17,0 $1¢
Al | ot her Nonresiden 98: 17, 9 $1¢
Sour(c®tate of California, Employment Devel opment Depart
The Ilighting zone reclassification submeasure
themsel ves with the updasteadd |pggpu laamtgii &z odd n Dint
specific to the area that the buildieg is | oc

mandatory backlight, uplight, and gl are (BUG)
green building standards, Titl &r24en)Pdnmtbl 21 (
5.106.8, for luminaires with 619200 initial 1 u

OTable 5.106.8 in CALGreen can be found here:
https:// codes. i cGBsCf0el.9adPr3g-bechaampttecsritndaghnd atmad ag ur e s
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https://codes.iccsafe.org/content/CGBC2019P3/chapter-5-nonresidential-mandatory-measures

The gemedsilcalpe LPA submeasure would require b
and consider the potential security camera ad
pr oposal includes a simplification in the LPAS
di stinctioner &abrhahdsgape LPAs.

The multifamily outdoor LPA submeasure woul d

new standards i nsteadd onfo ntrhees ipdreenvtiioauls |oyu tadpopol ri
new multifamily standar ds arsei dedmtpitaeld sftraond a rhc
proposal Il ncludes a simplification in the <cal
expected to result i1tns mimilbnaill cheergsa.t i ve i mpac

3.3l thpact on Building Designers and Energy Co
Adjusting desigpl practhcekangi cogmbuil ding cod:
t he nor mal practices of building designers. B
typicpadatyed oyear trhewiesi on cycle and building
consul tants ewigrageeduwc atoindrn nand training in or
with changes to design practices and building

The Il ighting zone rqeucilraes shiufiilcdaitnigo nd ensoiugl nde rrse t o
themselves with the updhasteadd |7paphet lieltgr DI diea st it
specific to the area that the building is |loc
l umi naires with 6, 2660 oirnigtriealt elru miommgil rye wli u rhe nt
requirements for | ower | ightTiarbd ez®ndd 6t Bat | i

The removal of asphalt and concrete favement
would simplify the code compd iamdcdeenmorcgyendrag
must ensure that each design meéeits the reduce

Theulmti family outdoor LPA submeasure would si
concrete pavement classificationsA wWictahtigne nt he

unnumbered as it would be in the new section)
document ae¢ i @lnl ewanhe. Additionally, -fhcsomeas:!
LPA allowance calculation approach for Genera

t h@eompl exity of the calcul ations.

There is not a North American | Hdadergp€tasdstc
for energy consultants. |l nst ead, businesses t

UINAI CS is the sfeardardd susadd shy cal agencies inrclassify
the purpose of collecting, analyzing, and pueliniosnyi ng s
NAI CS was development jointly by the U.S. Economic CI a:
Canada, and Mexico'sshtmgtiistuttca Nadceomgalafdea,Eto all ow f
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energy efficiency are contained in the Buil di
541350), which is comprised of fiinrsmpse cgriioma roifl
residential and nohirtesiisdennotti aplo sbsuiiblldei ntgos .det er
establishments within the Buil dierdgn |lenrseregy i on
efficiencyh@€omnsat@ilor i magT @mépsrhoovwnd eisn an upper bol
indication of the size of this sector in Cali

Tab6:e Cali fornia Building Desigantor and Energy

Sector Establis Empl oyn Annu
Payr
bill$)
Architectu
Servikces 3,7 29, 6 $ 2
Buil ding |
ServiPces 8 2. 3,1 $0 2
Sour(c®etate of California, Employment Devel opment Depart
a.Architectural Services (NAZE€SeEd©AdBILOIhmemps | prismarri lv
in planning and designing residential, institutional
structures;
b.Buil ding I nspectionOSercwimpe s sseNcAtipCr$ vwasAtleB3bl i shment s p
engagerdovindipng bui | dinomgr  gipdd mMitgeipalc i o& services enco
aspects of the building structure and component syst
services.

3.31 Bpact on Occupational Safety and Heal th

The recommended parmghitnagg | evel reddulc8t i on est a
Chapter 17 Addendum 1 is not intended for par
l'ighting |l evels. To tem ssuagceurtihfiag u cpbamnr ekd rnige d pittsa |
|l aw enforceementofacihet facilities with addit
require camera technology capabbhedstafpacantkai
can install a&ahaqgrhittcovtraag emdédo 8ghout the parkin

comparability in busiMeocerstsh sAmedriisdd AlsC &aumoenpgi acheed t he St a
I ndustri al Classification (SIC) system in 1997.

PEstabli shméehis s eatsarneismsaaisiulhg ierygagaeadtimg a buil di ngo:
and component systems aenndcyi nicnlsupdeecst ieonne rsgeyr ve fcfeisciand horm
services. This sector does not include establishments |
pest sar dhoazs wastes or ot her enowioresnméanti aalc| awadret smiarnt &t e,
government entities that focmupl ioaandeal/i ¢ dfi mrgc ®eme rrtnead fg yb i
regul ations.
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The sel ecatiede sl vamien still required to comply wi

CALGreen Table 5.106.8 for | uminaires with 6,
The reclassificantiomnbotfh 6Gruurad |66 aareeaass iand oOur
align thege teghitrements with more appropriate
nighttime environment within these areas. Red
ni ght would provisde opd diet ihwenainmmgaa cadi an r hyt
pol |l uti onct anodc aplr oftleor a and 6ffaamamo rRe fien f d romdte

3.31 pact on Buil di ngu pOavmtesr s( lamadl WOki ng Homeowr
Potenti-&l mEi Hetmeowner s)

Commercial Buildings

The commerci al bui bdwndesactray obhcbudésging ty
restaurants and | odwd erge s traeldlaiidh mamtds mi akredd war
(including (rKefnmiegye 2BOMe&Odgygy use by occupants of
buil di ngisesalsomnwiader ably with electricity usec¢
cooling and conditioning, a@wmdnedefrigearatiyomor
water and for space heating. According to inf
Ener gy ekfcfyi cCActi on Pl an, there is more than 7.
fl oor space in Californi@alainfdorcminasdsnetso tledl peamnr
useKenney. 2T0hle9 )di ver sity of bwiltdimgtand Becin
creates a challenge for disseminating infor ma
solutions, asildioteys itrhes oomhlriisatbi cati on of buil di
relationships between building owners and occ

Residential Buildings

According to data from the U.S. Census, Amer.
were nearly 14.3 mil |l iioan ihno u2s0iln8g aunndi tnse airnl yC all3
occupi elda b(Tsee eMost housing unwedrse (shiamglley 8 o0 e mi
(either detached out a2 tmiclhleidgn hwvhmd s wvaebroe i n L

two to nine units andani b ymibluliil dnmn ngerc® nit @i mu In
units. The U.S. Census -r®epohlrg ex0 ,t htaG@ rBWOI, t2i0f0a mi
were constructed in 2019.
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TabV:e Cali fornia Housing Characteristics

Housing Measu Estinm
Tot al housing 14, 277
Occupied hous13, 072
Vacant housin 1,205

Homeown®&acanc 1. 2
Rent al vacanc 4.0
UnitStramacture Estinm
l-uni t detach¢ 8, 177
l-uni t attach¢ 1,014
2 units 358,
3 or 4 units 783,
5 to 9 wunits 874,

10 to 19 unit 742,
20 or mor e un 1, 787
Mobil e, hRWne et 538,

Sour(c2018 American Community Survey n.d.)

Tab8shows the distribution oAb€alil1lbrpencadonmesc
Cabrhia homes wer éaberl andnad0o0beor 11 percent
and 1999. The majority of Californi da®® existi

percent of the total) were built between 1950
economic growt hnailnl yGalabfoourtni2a..1 Fmi | | i on homes
before 1950. According to Kenney et al, 2019,
multifamily buildings (those with fi&ewlhen mor

there no buiflfdiicnige necny¢ Ksgtyannedya r2d0s1 9 )
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Tab8®i stribution of California Housing by Vin

Home Vintage Uni Percc Cumul ati ve
Built 2014 o 343, . 2. 4 2. 4
Built 2010 t 248, 1.7 4.1
Built 2000 t 1,553 10. ¢ 15. (
Built 1990 t 1,561 10. ¢ 26 . (
Built 1980 t 2,118 14. ¢ 40. ¢
Built 1970 t 2,512 17. ¢ 58. ¢
Built 1960 t 1,925 13. ¢ 71. ¢
Built 1950 t 1,896 13. ¢ 85. ¢
Built 1940 t 817, 5.7 90. ¢
Built 1939 o 1,299 9.1 100.
Tot al housin 14,277 100

Sour(c2018 American Comoufpity Survey

Tab9sshows t he odi otfraiodnte-eat epi ed housing by ho

i nco@Gweerall, about 55 percent-oo€tugede afhen miaa eh ¢
of owmewmwpancy generally increases -ové¢ ¢ tlhp @dmays eh
rate for househboell dsw vwi5tOh 0i0MOc damse only 37 percen
occupancy rate is 72 percent for househol ds e
Tab®9e Ow-menrd ReOwctcewrpi ed Housing Units in Califo
Household I ncoi Tot Owner Oed Renter Oc
Less than $5, 0 391, 129, 262,
$5, 000 to $9, 9! 279, 86, 3 193,
$10, 000 to $14. 515, 143, 372,
$15,000 to $19. 456, 156, 299,
$20, 000 to $24. 520, 187, 332,
$25, 000 to $34. 98,7 370, 572,
$35, 000 to $49. 1,362 590, 772,
$50, 000 to $74. 2,044 1,018 1,026
$75,000 to $99. 1,601 922, 679,
$100,000 to $1- 2,176 1,429 746,
$150, 000 or mor1 2,780 2,131 6408
Tot al Housing 113,072 7,165 5,906
Medi an househol $75, $99, $52,

Sour(c2018 American Community Survey n.d.)

Understanding the distribution of Calgief omamida
household income is critical for developing m
i mpacassociated with proposed code changes af
code changes spectiffainddlyl-foarmintug eetiesi aghees and
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counts of housing unit%ab¥perboauviilde sn gt htey pien fsohrome
necessary to quantify the magnitude of potent
for owners and renters, by hcoonmmee,viimtfaogrema ta nodn
provi dath83amidabd. e

Estimating Impacts

Al'l three submeasbhresrdpsctusmayg indirectly im
in a positive way. Téteaiell ilmighttiimgn aoIfl cweantaa
| owering of outdoor lighting |levels in parkin
zones coul advereouwlttdoiom Ileght | evels on some pr
accepted guidehdnesgclhhe tlyaawert yl aght | evel s anq
l ight source wattage would Il ikely result in r
i s erxipenced by the tenants, especially on | owe
adjacentiesop€&€his change is an i mprovement in
visual environment experienced by building te

3. 31 mpact on Bupiondeinntg Robtmali U dMama f act urers and
Di striputors

The lighting zonedrgpréwawsmnst fliicqaht iomg woahuf act uil
from selling products with high BUG ratings t
requirement $d Grieened aibbheCA. 106.8 for | uminaire
| umens or gr eataetre.d Tthoi sh aivse aan tmicniopr i mpact wi't
75 percent of the 364 |l uminaires studied have
and are imetd teogbe compliant with the CALGreen
t he 364 produchtasd sBtU& ireadt,i n3gds7 t hat meet t he L Z
all owances for a luminaire mounted more than

property I|line.

The wupdat eud rLePme nrtesq al i gn with current | ightin
mar ket offered eyt armhdn ufhaec t58r erisf fsetrudi ed. The
anticipated to have no i mpact on the current

manufactur es.

3. 31 mMpaaBuiol dinsigect or s

Tabl@hows empl oymddt iaaddrpnatriaon for state and
agencies in which manyandspemnmerci alf bwisli diemg s
empl oyed. Building inspectors participate in
aspects of buildingnergwl aftfi idtisactnecwi allet OASE e
therefore, anticipatwouhtdlee npr a pnpsaed womharegnpl oy
building inspectors or the scope of their rol
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Tabl@ Empl oyme@al i fornia State and Government
|l nspectors

Sector Govt Establis Empl oyn Annual F

mi |11 B3¢
Administr St at 17 2 8! $29
Housing Loc:e
Progrrams 36 2,8 $205
Urban and Sat ¢ 35 55 $48
Devel opme | ogc:
Admi n 52 2, 4 $186
Sour(c®ttate of California, Empl oyment Devel opment Depart

a. Administration of Housing Programs (NAICS 925110) <co
primarily engagtedat hohhaenddmianning ofgy bousidnggprcoge

and standar ds, housing authorities, and housing prog
b.Ur ban and Rural Development Administration (NAICS 92
establishmeepngapgedmanithe admini stdreasteil @mp meamd mwifammibr
and rur al areas. Il ncluded in this industry are gover
The lighting zone reclassification would requ
t hemsselwiet h t He gihpdantge &z onebset bighsung pbawertd
appropriate for the project | ocation.
The removal of asphalt and concrete $favement

would simplify blundpeantgon hew@geltd bmcsr equired t
t hat t he tshiet ea pnpereotpsr i at e LPAs for each pavemen

|l f the security camera specific application a
would be responsible for confirmiomrg LtPPAat t he

3.3l mpact on Statewide Empl oyment

As deesdcriim Sections 3.3.1 through 3.3.6, the ¢
anticipate significant employment or financi a
Californi d@dahesonemmot toposay tcthatn gtehevopmurd d not
i mpactslogmemp in Cal i3f.drtnhea . Stl aat Swicde o@QASE T
esti maavelde proposetdhe hlaingglket img zone recl assi fi

gener al hvaor udl sdc apfef teecvii de empl oyment and econom
and indirectly through its i mpact on builders
building inspectors. I n addition, the Statewi

savings assocrapededietthhaeh hlei gpht i ng zone recl as
LPAs for genewadl dalradsd atpe modest ongoing fine
California residents, which would then be ava

2Q2ZTitl e 2F) nBASHE ReipRAr2NRL T GHA3 7



3.4dEconomi ¢c | mpacts

Adopt itcdhn sodhhadmreopabut esult in relatively mode
i mpacts thedughdibrheecitn s pehmdsieng nbyt he commerci al
i ndustarychi tects, energy consudhta®tat eavndeb CAIS
Team dwomds ant ihaitp ankbwed By commerci al buil ding
organizations affected byrebel ptopasedodDd2r e
additional spending by those businesses.

Economic i mpact estimates for nonresi aereti al
estaitred from material and | abor cost savings f
reductions. LPA reductions result in the need
a negative incremental cost for wubkisomeasere.
calcul ated by evaluating 12 site |l ayouts for
small, resulting in the analysis of 36 | ayout
and proposed case were compar eang of dlreotte asmh znee.
For assumptions and analysis on | uminaire and
St atewi de Materi al | mpact s. Note, multifamily
and medium | ot sizes, at 50 peiosnhtl Wdi glatcihng
pole is estimated to require 4.73 hours of ge
el ectrician | abor The installation of each |
el ectri an | abor

(@]

(@]

ically eciomamed olnanpead Eveage eexnt Econo
of I MPLAN V3.1 modeling software. Du
upported i n t hearseofitnwsatreea, i aescaodncoanhi ach eid
direct reduction of | a&dbrEe hbaber, matsad tar & otume
|l oaded costs present in the | MPLAN: s472watp:
$72/ hour, Electricians (472111): $107/ hour.

©

Not e, ty
anal ysi s
are not

o o w”w

O
Pl
(@)

B h/ 2RSY {GFYyRFNR hOSdatd Si Ayl LOY / kf o 5363dA0TE AAGH Hi2AZRKYE 202K 2 Y S
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Tabl® Estimated | mpact t hatpotsheed Aviecapstuircens oo utl
Have On The California Commerci al Constructio
Per Uni{ State| Full Lab St ate
Measurdlob T Hou i Lab|Equi vg Rat Labor
JReductil @af Reduci (20 ($/ h Reduc
hour s (hou hour (mi 11
NoiRe.s Gener )
OutdoodContr 2. ®x2 1% 253, 126. $7 $1.8
LPA Elect | 4. 49 1 562, 281. $10 $6.2
Gener al
Har dscdlTot al N A 816, 408. N A $7.8
Gener
Contr 2.3 1 53, 4 26. $7 $3
Mul tifdg|ect 4.0 1 116, 58. $10 $1.8
Tot al N A 170, 85. N A $1.6
Gener |
Contr | N A 307, 143. $7 $2.2
Al Medp| ect | NA 679, 228. $10 $7.2
Tot al N A 987, 372. N A $9.4
The mul tif aemiilsy nmdatmrthavieaitrepdact s on buil din
energy consultants, or inspectors. Al buil di
resul tli oHtzotnhbeec | assi fication measure, and the
part of tahpepls peadiidoimess iod eod thtkabr LPA reducti on
Tabl2 Estimated | mpact that AdoptWooahHdwfe t he P
OnThe California Building Designers and Energy
Type of EconomiEmpl oyt Lab Tot al Out p
(jo Il nco Adde( mil i
(mi i (mil i
Direct Effects 13. $ 14 $1. $2
spending by Bui
& Energy Consul
|l ndirect Effect 8 . $0 . $0 . $ 12
spending by fgir
Bl dg. Designer ¢
Consult.)
|l nduced Effect 10. $0 . $1 $ 17
empl oyees of fi
experiencing fAc
Aindirecto effe
Total Eclommand tcs 32. $57 $ 3 $ 544
Source: Analysi®onboyi Esendr eedn aEédrom the | MPLAN V3.1 mo

2Q2ZTitl e 2F) nBASH ReipRAr2NRL T GHA|3 9
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The nonrestdenti &P Aamddluicghtoinng zone recl assi f

are anticipated to have minor i mpacts on buil
the project andgheirngyzohme, | ocati on of securi:t
camera LPA is wused.

Tabl® Estimated | mpact that AdoptWooahHdwofe t he P

On California Building Inspectors
Type of Economi cEmpl oyt Labc Tot al Outp
(jo Il nco Adde (mil i
(mi I Li  (mil i
DirEttects (Addi 1. $01 C $01 2 $0 15
by Building I nsp
I ndirect Effect 0. $0 . $0 . 1 $0 . 2(

spending by firm
Building I nspect
I nduced Effect ( 0. $0 . 3 $0 . 6( $0 .
empl oyees of Bui
BureaubPepadt ment

Total Economic | 1. $0 15 $0 . $0 27
Source: Analysis by Evergreen Economics of data from t|
3.4Cekation or Elimination of Jobs.

The Statewide CAGE daprbmpipepwsetdhateabaendst woul
the creatt ypefof] orbesw or bDiexisttymgeaaodi opobs. I n
words, the prwowpobse@td ctdsauwmlgtedi srapbonomi to any s
California economy. Rat her, the estimates of
3.8oul dad to modest changes in employment of e
3.4CReation or EIliminati onr mifa Businesses in C
As stated in Section 3woduihldt trhees uplrtodp ens eegctocnboami
to any sector of the California economy. The
change to outdoor | i ght iwoguhsldurexe easlsliavned ryc éosu,r
competgisadvant age Cal imowonuiad bnuesciensetsasreissl v | e a

competitive advantage for CtaHe f3tratiawibdes i QASE
doensot foresee any new busieesSbetbwidg CASEt e
Teatmhi nk any exi svoiubgl lebls Mmiesases dwe dteo t he p
chamsge Title 24, Part 6.

2Q2ZTitl e 2F) nBRASHE ReipRAr2NRL1T GHA[3 0



3.4C8mpetitive Advantages or Disadvantages fo

Thproposed codwdeukttHaapgpby to all busi nesses op
regardless of wheithmeor pihmsibde i nre ssutisi de of tt
Ther ef otrlree St atewi denGASBnNnTe @ahpaddpepelsedes
wouhave an adverse effect on the competitiven:
Li kewiesé&t attlewi de CASE Team does not anticipat
Cal i fwoorunlida be advantaged or disadvantaged.

3.41 4Acrease or Decrease of l nvest ments in the
The Statewide CASE Team does not asbicciapatde t

withprntdposed wrewlsebarde t o shgnpgéei Cantrease )on nde
investment in any directly or indirectly affe

3.4Eb6fects on the State Gener al Fund, State S
Governments

The Statewi ded@€&DHE Teexgpprect t he proposed code ¢

measureab mpact on the Californiads Gener al Fun

government funds.

3.41 mpacts on Specific Persons

Whil e the obj ecStiavtee woi fdlea BRCyASSE pir 9o ptocs agr omot e e |
effictiretencyt,atewi de eCASHE hbBeeamhere i s the poten
propocsoeddke change may result in unintended cons

“Gov. @Adde&46.3(c)(1)(C), 11346.3(a)(2); 1 CCR A 2003(a
di sadvantabethbhdpirmeCsses currently doing business in the

2Q2ZTitl e 2F) nBASHE ReipRAr2NRLT GHA® 1



4 Energy Savings

4. 1Key Assumptions for Energy Savings An

The ener gt amdlogosi s presented in this report

comgient with the TDV factors presented during
2020 workshop on qddcCragliifaomrme ameétnreirgsif h@€o mmi ssi o
electricity d@BVthactiérpernvcehu retail adder an
factorshencmpdettof methane | eakage on the bu
factors used in the energy savings analyses w
Environment al Econcmints actime. t hBE83) j stldevel opi
factors for thei&Bnergw €ommreadsheet titled 0
13 cRetail Adj Scaled by Avoided Costs. x|l sxo.

the energy savings anaE3 sies avesper @dd ah emetd ftfirtol
2022 TDV_Policy Compl i @an20CHU2E@kxIFdxad Rt THHRaE ¢

demand factors used in the energy savings ana
spreadshdé@t2Ri fTID&d Demand Factors. x|Imsxtoi.f iTehde E
t he St a&tAeSviEiechen on Apr i | 21, 20t2i0g athiantg tfhueryt haeerr

refinements to THBWafragt obsalusianmgnih@ potenti al
instead e¢gfeatrhe&GWPO ¥ wkuesusbdéri ve the current
i's anticipatyyeadrt IGAW wivlad d2@ease t hse sTIDW hftalcyt.o r/

a result, the TDV energy savings presented in
thate expéctead fihxyleaTDGEGWPseal ues, and the pr
chages wil|l be more cost efEmaetgyesasengetpenr

kWh dmeéramse not byf fTOVt @ed de.mand factors

4. 1A§sumptions for Lighting Zone Reclassifica

The Statewide CASE -Team cambacltast padpst at ewi de
associated with both new exmamimnetgggn used odl t
out dloRPAIisn t he di ffer ehatnmiimgihmalnlgy zoommesl i ant  wi
Titl,e Pa4t 6 TSh e nSltaatdeswi de CASE Team speéeifica
24, Part 6 LPAs because the LPAsasmue epnotanldei n
therefore, all energy savings ref€hbngesnkty th
l ighting zone classifications resuflited nasa U2l
i nstead of -LrZi2t. dihfef preence & oar geneprad ithlihe ds c ¢
appl i damteirens al cul ated by comparing the differ

BSpecific applicati onsB arned lairset eedk tirmm Taalyleeusleda.i7Amat t age
addition to the general har ddsc &Exea mpP s fodumsd eicn fT ab lag p!
OQutdoor Sales Frontage,xiBtusi,| dainndg Caunttdroaonrc eSsa laensd LEOt s .

2Q2ZTitl e 2F) nBASHE ReipRAr2NRL T GHA|S 2
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project
CASE Team

LPAs

coul d

studied various LED I

froert .e aTchhe | Stgahtte wigd ez oA
d | owreirn afiwaersmo( edGThelru 3000K CCT or
today t

O ensure that |l ess ef

b.e Tihnes tLaH D eldu minn aeiarcehs
ed fromdachkrseadcdtalh afepprecsesécti oeasbnabl

s |Il'ikely to be installed in the 2022 <co
ch specific applicati avatdadbheute® Mmeaet
ng |l evaeahdr €€AuGremenBYG ratings | isted i
d lighting zone <classifications.

atewide CASE Team used the same hours o

assumed9 foodd hey @l ecunotcahechat e€ei ggr use
botThabl 21 Momeé L D2 oasnash own

pplication
of operation
e determined
ch application LPA The nelae dtZr2i diot ya

s wer
ng ea
s for
near

speci fic

f oot

i n

or

S Alppewmldda xedMpreirbeef ecandi ¢ int

for ea<ahi apphvcagsonf

applicaei pasgarperc!| assl f)
per square foot, dependin
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Tabl4¢ Nonresidenti al OQutdoor LpagrhtApml iHoaitriso o f
Application Schedul e Type Annual
Load H

Gener al dardscap|Gener al Har diDusOmi n to 276
cont(fmdlses h|Dawn+30min
|l ess than 24|l evel mot i (

Gener al Har dscap|Gener al Har diDusOmi n to 469
without cont{Dawn+30min
heights grea
feet)

Bui bdEntrances alA wi th eviel m 469

sensaor

Primary EntrancelA DusxOmin to 469

Dawn+30min
Dr i-Wwpe Wi ndows Ret ai |l DusxOmin to 31¢
Dawn+30min
Uncovered Fuel DA DusXO0Omi n to 469
Dawn+30min
ATM ATM with Parti g 331
Oudoor Sales FroC DusXOmi n t o 193
Dawn+30min
Hardscape Or namelA DusXxOmin to 469
Dawn+30min
Building Facades|D DusxOmin to 31¢
Dawn+30min
OQutdoor Sales LojOutdoor Sal el DusxOmin to 300
Dawn+30min

Vehicle Seomi Ear|Service StatDusX0min to 365
Hardscape Dawn+30min

Vehicle Service |ServiceC8nhap/with Parti g 365

Sales Canopies Ret ai l DusxOmin to 3169

Dawn+30min

Noisal es Canopi es|A wi PArtial 469

Pedestrian Tunne

Guard Stations A DusXO0Omi n to 469

Dawn+30min

StudentupPDec®p Zo|B DusxOmin to 156

Dawn+30min
Outdoor Dining Outdoor DiniDusXXOmi n to 193
Dawn+30min

Special SecuritylA with Parti g 4609

Parking and Peda

Security Camera [A DusxOmin to 469

Dawn+30min
2Q@2ZTitl e 2F) NBASHE Reipdr2NRL I GHA |3 4
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4. 1A8sumptions for Lighting Power All owance f

The gener al hardscape LPAs were developed usi
both the 2016 cayrcd e20TThecdde representative gen
are a reasonathiloen aopfp raonxtiincas pat ed install ations
and are the basis of the new 2022 gener al har
to outdoor | iegshctriindga elriedm ch riel IduFsitgrdartee d i n
Each gener al hardscape LPA (for each vleighting
area wattage all owaomacmebi(raAtWAgn afndt hrsee al | owe
T I'nitial wattage all owance (I WA): flat watt
I n watts.
T Area wattage all owance (AWA): wattage all o
expreedssin watts per square foot.

T Linear alatowgrece (LWA): wattage all owance
is expressed in watts per |inear foot.
These three all owances are combined into a si
or eAWA, bassiezde ,onshahmpee, and | odattiape aff eaheé nge
guestion. Each of the 10 gener al hardscape | a
lighting |l evels applied to them and were mode

|l ess efficaci oulsumihmed rha mgshuernee|€€lsTat e 6 6 8 c a c

I umi nai rbees ucsoeud dwi t h .Nehve enfeWA sL PwAesr e t hen devel
each of the 10 | ayouts based on the | ower 1ig
are shown in Figur ewhli,c he xicse pa pfeorrf € caty osughu akr e |
t hfei gdor eThe maxi mum eAWA for each | ayout was t
proposed gener dIPABar dhhec¢aspwas compl eted separa
zone because each | i ghthitnign gz ol neev ehla sr eaq udiirfefnmeernet
therefore, has a different LPA.

The 2022 eAWA values were further adjusted to
all owarnpegcted to apply to a portion of statew
camera all owance adjuostatdtedAWHR wampoati ng a we
over camer-aameamda nequi pped regions, between t he
no-namera areaWAapbHusheeeArity camera all owanc
areas. This calcul ati ore ArWAAs pletrs |iimg ha i ;:nign gloen ea
used fwmrmitpeand statewide calculations and c¢omg
case eAWA.

The -prirtr ggynesavi ngs, i ncluding energy cost sav
comparing the 2019 genRdrl®dl eMMaMAds ovdapgen LUt AR, parop
gener al hardscape LPA with weighted4.c2holer a al
mor e detai lusniotn anhde spteat ewi de energy savings n

2Q2ZTitl e 2F) nBASH ReipRAr2NRL T GHA|® 5



The Statewide CASE Tne atnh ama nttheed nteowlcyo ndfevrel opec
hardscape LPAs were high enough to allow spac
l'ight | evel s, s obw $hiettygrweeer er evaal .1 &tsaftlecgdd e 51 g 9 s
desi gnarseonffet wnew LWRWArealpe¢hsei echrteee parking | ot

it was confirmed each could be Iighted to I ES
avail able products. Area |ights with Type 111
were mednon poles rangieg io hBipgbetfpem tLppi
standkerd@rkelustrates the real parking | ot des

A comparison of othdenaweeAWYWAs |t ghting power d
the real sf$iouemdde hiagnt hccapgeAWABAE ppaACcdber t han
t he aver amgende rPeal site desi gnmhisksows etbhobeht | | ght

new eAWA includkebow Hesignets to install deco
l umi naires in gener al hardscape applications.
K¢ considerations for the three parking | ot s
mai nt enance of the outdoor | uminai.reflsheand t he
Statewide CASE Team applied the maintained | u
hours Sisncdes tthe | ess than the typical end of
general hardscape scheduilheo,url umit gal rneodt ewiwt@ahc ha
the reported end -yoefarl ipfeer idoudr ionfg atnhael ylsbi s. A | u
depr eomni dtdict 006. 85 was applied based on the mol
values repor tleld iinMelaBAIrRES nd Reportatiuonmnair e
(LDD) in LED Luminaires for Street and Roadwa
®Real site designs were used fiorg al ostmall, medi um, and |
"This factor accounts for the fact that |l uminaires get

2Q2ZTitl e 2F) nBASH ReipRAr2NRL 1T GHA|S 6
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LARGE PARKING MEDIUM PARKING SMALL PARKING

Fi gw®r eReal gpbhokidesigns used to confirm recomi
could be achieved with the prog.osed Iighting

4. 1A8sumptions for Multifamily Lighting Power

For nmuhlet i batmmdbgr LPA submeasure, the Statewide
peuni t i mpacts and statewide i mpacts associate
andlterations by comparing energy use of outd
with tHhe t2@lPBA4t 6 Standards to the prTagidsed r
24 Part 6 Standards.

Note tdaitpsmavings estimates are reoimpeérticadl wi
buil dihmgisomoresnm dent i almubuiilbdaimml gidsy.n gT hcealt ed®s yt h e
re § dennoideell s Lowrise GardBindriLopad®idx€odyrr Hdohr i ¢

The analysis for Gener al aH avadtstcaagoee sa fdbeof w annecse se
mul ti {AawAvd y for the 2022 proposal usienwgi 8@0§K
available today anmulctoinpreooijleyy wWsada d afgeer and pol e
were established for ssietcetsi anhaaf rwehparte siesntl iak ecl
i multipamjbkgts in the state duStiamg OABE& 2022 c
Team used three met hods etpor eesnesnutrse rtehaasto ntahbel ed ec
practice withid. ¥dbhreveyndafstiriyghti ng practiti one
wimbhlti eamel 2eaceevimewtobamj egtbeatvarl abati st
anal ysiBst)heandudgementpeaowtistt higmttimg Stxat.ewi de CA

The ef adaeemwmitiueage al | ofwarn creu lctailnfbeemmiel yt he |1 niti al
Al l owance and the Area WattagedAlbihowhecesiizret o
shape, and type ofNohe tthiest® iah |l gyedst iaomMFO su
designation to differentiate these formulas f

2Q2ZTitl e 2F) nBASHE ReipRAr2NRL T GHA|S 8



The formulait@&milyg as foll ows:

| pREE 4 ”'Fﬂ E?E‘Fﬂ = F 4

Where:

"Ow 0 is the Initial Wattage Allowance specifically for multifamily projects
(sourced from values in nonresidential outdoor lighting Table 140.7-A).

0 w0 isthe Area Wattage Allowance specifically for multifamily projects
(sourced from values in the nonresidential outdoor lighting Table 140.7-A).

Note that this formula difrnemsediroetndtvibel £E&A mul
cal cul ation proceducrleudien at hLaitn eiata ndvdaet s{ Bngoét) Allnl o
because these values have beendwddowr lse dnpil ntfo
the calcul ation procedur e.

4. 2Energy Savings Methodol ogy

4. 2L0Lghting Zone Reclassification

The outdoor |l ighting applicati omM¥Ac€Co amat almav e
not dependent on climate zomréd. mAitrcae onaeyi ndhe
St atewi de CASE Team averaged the statewide TD
used that to calculate energy cost i mpacts.

Each |l ighting 2zonegehnaesr aal shpaercdisfciacp es eatn dofspeci f
LPAs with higaderhavigmgi mgglzem LPAs to accommo
recommended | ighting | evels. Updating the I|ig

significant portion of ar esa riensullzZt2s nionv iennge rdgoyw
due to these areas morvilnRASsf.r oTnh eh i Ythaetre wiod d oGwleS
al cul autreidt pseacvi ngs by calculating the total e
ener al hardscape and one unich aPAewab spevief
o kWh by applying houryearnf topegadh ogerferralanhe:e
pecific application LPA. These hours of oper
urned on 30 minutes before dawndask wutrhepos
ccupancy dimming and motibs appbbedcpetrobutd
ighting control requirements in Section 130.
24 feet or | ower, motion SsSemsomnsrwer emoante
bove 24 feet do not r equinrde weed dei taisosnuarie dmatoi oo
ight output Thetihloults: 00 BNMer aTalblhe aTli prweasen
ompleted for LZ1 and LZ2 LPAs.

- 99 —TO tTu»w T O
—

o

The totaltpeone square foot of gener al har dsc
application) kWh energy usage fornliza2 kwhs sub

2Q2ZTitl e 2F) nBASH ReipRAr2NRL T GHA|S 9



energy usage for L41ls. tTheeipreasavVvingyg. kTWMhe 2019
gener al hardscape and specific applications w

The pait sSwevreer gr eepdod att he eonsiengt ismhaattees of st at
sqguare footage of each teyap @woaftb eb uitndpoaocrt ehda rhbdys ct
proposed requirements. The total bsyt atoenwiedd i g
t he i nt exrgi cwronsuirlucitpiroonv bfgioehde cBse¢isgy Commi ssi on
exterior constructi onf oroe cegpsatiatsesdu mipht & soen se xatbeoruit
type and size of hardscaped areas that are as
construct inotn boui |ddRfeffgeeeypesdioxx A nf or mati on on
percentage of interior construction forecasts

The Statewide CASE Team cal owoludtde do ctchuat fsrtoant e
appmaxiely five percent of buildings (new cons
having a LZ2 designation to LZ1. This is a re
to moving Arural 0 areas t o0 LnZolw atnhde nuagkfianugl tA ulLrZ
Census data shows that a@Epft 0kibsmadieasliyg nfa tveed paesr
which is why estimated construction activity
Tabl@®el ow showing the chiingietynesbnmarestion
zone.

Tableé@ Update to Percent of Construction Activ

Light Percent Percer Per der
Zone MasSSour ConstructioConstructio

201W0. €¥enstL Est i niabtaes e Esti nfaptreopo
LZO 9 % 0.0 0.0
LZ1 1% 0.1 5.0
LZ2 859 9.9 5.0
LZ3 5 % 90. ( 90. (
LZ4 0 % 0.0 0.0
4. 2LRghti ngAlPoowmearnce f or Gener al Har dscape
The outdoor |l ighting applicatiwomné ddHVACotanklawae
not dependent on climate zone. Since savings
Statewide CASE Team averaged adh cltiamaetwa dzo MM
used that to calculate energy cost I mpacts.
Unl i ke most 2022 &€ A®BKEt poorpolsiadst,i ndh measur es ¢
energy savings associated with protétytplRecal b
Statewide CASE Team used representative | ayou
har ds c alpiec aatpipons. These | ayouts include ten si

site configurations that account f ori cbhotvhartyhe
from an efficient (square) site with aasimpl e

2Q2ZTitl e 2F) nBASHE ReipRAr2NRL T GHA|H 0



more complex site with | ess i1deal conditions.

outdoor |l ighting and enabled the 8taeswide CA
practical l ighting | ayout conditions that rep
that may be encountered in actual site designs

The LPA estimate average used for savings cal
percentage obcgpererabthhltdtions using securit
all owance adjusted LeiIAg htse d ad weurl aag ee do fa st me wc or
camera) LPA and the conventional LPA plus sec
estimated to haase. security camer

Pewunit savings were developed by calculating 1
footemdr gl hardscape for eackBoheghPAnwazocenve
to kWh by applying hours of operatiom for an

assume that the |l uminaires would be turned on
30 mimites dusk with post occupancy di mming a
requirements applied per outdoor | ighting con
24Rart 6. For luminaires mounted at 24 feet or

to be Lumiursei.res mounted above 24 feet do not
controls and were assumed to bEBEhathdwidds ofi ght
oper atrieonpr e sTeanbtleed Tihn s was compl et ed froal each
hardscape LPA.

The Statewi det hCsASStEI maetaend t he st atewide energy
extrapol atuinnigt tihnep apcetrs t o the entire state usi
construction forecast. The building caoamatgruct

the interior construction forecasts provided
exterior square footage pppeerdomk Aphaec e etrycpeea.t a
interior spaces applied (T ee acl uanpttod aeoars heapgogd!! ii
the converted construction forecasts were fir
The same assumptions were applied to the 2019
further refined. The Stiange wi dee LCaArBer liesaentnp tsi ar
for the 2019 code cycle to the 2023 construct

The Statewide CASE Team did not wuse the wupdat
Tabl@ butr rtahtehesame constirmadteisom sa dthiev i2tOyl 9e sto
presenfahbl el ow. This was done to prevent dou
savings.

2Q2ZTitl e 2F) nBASH ReipRAr2NRL 1T GHA|® 1



Tabl® Percent of Construction Activity Per Li
Har dscapeg LPagwern nAl | owance

Lightin Percent of Percer
(Source: Constru

Censt Activity

LZO 9 % 0.0
LZ1 1% 0.1
LZ2 859 9.9
LZ3 5% 90. (
LZ4 0 % 0.0

4. 2M81I tifamily Outdoor Lighting Power Al Il owan

For muhlet i bamdbgr LPA submedduree,e rtghymauilmigiraf catsi | fye
buildings are presaetl ¢dilige uSitaat eagisd P eCASE Teal
devel oped the savings estprnogteecst iboansse df oorn Itihgeh t
model |l ed toimemetcrtiherdeas and projected for the
di scussed 4i.n2alflecéei on

This enabled a projection of statewide saving
the total energystwatyd @amgesf itthaby tdadopting this |
wei ghotfi ntghe respective prototype model s for th

percentage of the dwelling units I mplabt ed by
l1Pel ow.

Th&8tat ewASIE Team devel oped an understanding of
building conditions by analyzing thesstoboe dev

establ i sh the hraatdisacsa pef cgenpearreald bua |sdg unagrse afnado
compared to the number of apartment wunits wit
ratios are used to determine the respective s
respective building category.

Tabl®rovi dewertdagge characteristics observed th
approxi mait ef gr @dt properties to help charact e

Further information onApbesdaatr atthyes iesn dirsb fp rtohvei
Bel owTahla®,r ovi des the weighting of the four p
overall construction forecasts to calgewsl.ate t
Note that for the anal yrseass, otfh eosuet dporoort dtiygphetsi nc
building exterior information, and the Statew

characteristi-wsrbdsedoperrtéeabk to represent ea
using the 24 properties mentioned above.

2Q2ZTitl e 2F) nBASH ReipRAr2NRL 1 GHA|® 2



Tabl® EvalSiatteedCharacteristics by Prototype
Bui | d Sit Sitt Harsa a
FIl o Uni Footp Are Hardsc Perim{ Perim
Prototype Ar ea Courn Ar e a (ft Ar ea (f (f
Hi gRhi s e 143, 14 43,9 88,18 36, 8 1, 3 3,2
Mi-Ri s e 179, 16 77,0 185, 74,1 1,7 6, 7
Low RGaeden 46, 1 45 38,5 153, 66, 1 1, 6 5,5
Low RCeerid 40, 5 70 32,6 92,9 24,0 1, 2 2,7

Tabll@Mul t i fBaumilgdyiAcs soci at ed Prototype Weighting

BuildingDTipe Bui |l dPirrog ot gy Wei ghting K Weighting
Statewide ConEnergy Model Tot al Mu | for Sta
Forecast Dwel | i ng |l mpacts A
LowRi seGar de 4 % 100
Mul tifamily LoadedCorrid 339 100
Mi d Ri seMi xed 589 100
Hi ghRi se Mi x ¢ 5 % 100
2Q@2Titl e 2F) N®BASHE ReipRdAr2NRL I GHA|® 3



4. 3PetUni t Energy | mpacts Resul ts

4. 3LLghting Zone Reclassification

Energy savings and peak demand rTead2d&@t iTthreg eper
are no anticipated energy impacts for |l ightin
proposed changes to the weighting -dmictt oerse f @y
savings figures do not acckeoeun ta dfogrt i moant urra lcloymp
raes.

The foll-owinhgepergy i mpacts were determined b
energy usage and peak demand reduction over o
application.

Tab?2@ rFsear Energy ImpthcgstPeag UYone Recl assif

Lighting Per UrEl ect Pea Nat uTDV En

Applicatio Savi El ect Ga: Savi

( kK Wh / De mai Savi (TC

Reduct (t hern kBt u

( kV
General HaPer u8c 0.0 3.53"7 N A 0.
Foot

Building EEach 1.3 2.53+% N A 4 1.
or Exits

Primary EnEach 4. 6 8. 43 N A 137.

Drive Up VEach 2.1 3.85* N A 6 7.

Vehicle SeEach 5.0 9.27+# N A 151.

Station UnPump F;
Fuel Di spe

ATM Machi nEach 0.0 0 N A 0. (

Lighting

Out door SaPer Li 1.0 2.42+ N A 34.

Frontage Foot

Hardscape Per Sc 0.0 2.95 7 N A 0. (

OrnamentalFoot

Buil ding FPer Sc 0.1 2.75° N A 0. -
Foot

Out door SaPer Li 0.0 4 .14 5 N A 0.
Foot

Vehicle SePer Sc 0.0 2.07 5 N A 0

Station HaFoot

Vehicle SePer Sc 0.0 7.02%° N A 1

Station CaFoot

2Q2ZTitl e 2F) nBRASH ReipRAr2NRL |1 GHA|® 4
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Fo

I SePe
ng fFo
g an
Pedestrian
Hardscape

o wm
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“—Q 0
xTO

i a
ti
i n

4.3.L2 ght

The foll-owi hgeper gy diempeancetds bwerceal cul ati ng
energy usage and peak demand reduction over
the 2019 Gener al Hardscape LPAs versus the
LPAs.
Tab?2 eFi rYsetar rryeobmt s PéeGe e &l Har db tRopvee r L
Al | owance
General Per Unit Elect Pea Nat uTDV En
Har dscap Savi El ect Ga: Savi
( k Wh / De ma Savi (TC
Reduct (thern kBt u
( kV
LightingPe$%quare 00014 5. 247 N/ 0.1
LightingPer Sqgua 0040 4,98 N/ 1.2
LightingPer Sqgua 0047 6. 15 ° N/ 1. 4
LightingPer Squa 0. 0¢ 6. 23 N / 101
2Q@2ZTitl e 28] NBASHE ReipRdAr2NRL I GHA|® 5
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0.0 1.29°
0.0 3.37°%°
0.0 4.00%°
0.0 1.04°°
0.0 5.727
0.0 4.21°78
| owances for

N A 2. .
N A 0.
N A 0.
N A 0. !
N A 0.
N A 0.
Gener al

Har dsc a

t he
o)

pr



4. 3MB8I tifamilRowerghAlilIngwances

Takb22Wei ght ed

Av eYreaagre Hrnierrsgty |

mpact si Per

Mul ti family gbuBoavwpXlr | wance

Building PrEIl ectr
Saving
(kWh'/y

Low Rise Gal40o0

Loaded Corr36

Mi-Bi se Mi xed3

Hi gh Rise NMN24

Peak EIl e Natura TDV En
De mart Savi | Savi |
Reduct (thern (TD
(kV k Bt u.

0.0 N A 1, 3

0.0 N A 33

0.0 N A 40

0.0 N A 23
2Q@2ZTitl e 2F) NBASHE ReipdAr2NRL I GHA|®3 6

Dwe l



5Cost and Cost Effecti venes:

5. 1Energy S@oesnhgs Met hodol ogy

The energyngso ptr esaewnited in this section were c
energy cost factors to the energy savings est
met hodol ogy desadr.i2bei@dy ian nSoencetai tobnz e d lenwglyat e

costvitnlgpgsstcounts for sthefvadiexzhlIrg asc defacdhnd nat

hour of the year, along withohew tchetpenired ext
anal §30syears for residenti al measuresdand noi
15 years for all othednnemissicaesrti alhemepas umnad

islyeaflfbhe TDV cost i mpacaG2 aeprtegpvasert ddl | ar s
represent the energy cost BRWI agst riemg a alesd ion
dol |l ars ar eApperseint ed i n

5.2Energy Cost Savings Resul ts

Pewunit energy cost savings for newly construci
l5% ear period of analysis are pirerge®wtles i n 202
nomi mewni t iamrgea cetseinAgpmpendaindoN not vary by new
construction or alterations

5.2Naéanresidential Lighting Zone Reclassificat

Tk pwenit savings are averagreesacTlhsswail ghtihegl
used to average the |lighbabh®Hezomwes Three 2028s @m
val ueunpetr i mpacts do not vary by new construct
i Mab2 4

Tab2® Update toCdPregtcrendat iodn Activity Per Light

Lightinc Percent of C
Activity

LZO 0.0
LZ1 5.0
LZ2 5.0
LZ3 90. (
LZ4 0.0

2Q2ZTitl e 2F) nBASHE ReipRAr2NRL T GHA|H 7



Tab24Li ghti nge dloansesiRf i cati on:

2023

PV TDV Ener

15%ear Period idferAddlewsiConstruction and Al ter
Lighting Appli Units 15 ece 15%ee Totlal
T D\ TDY Year
El ect Natur a Ener
Cos Cos Cos
Savi Savi Savi
(2023 (2023 (2023
Generaldskdape Per Squar 0.0 N/ 0.0
Building EntraEach 3.6 N/ 3.6
Primary EntranEach 12. = N/ 12. =
Drive Up WindoEach 5.9 N/ 5.9
Vehicle ServicEach Pump 13. ¢ N/ 13. ¢
Uncaoawe Fuel Di
ATM Machine Li Each 0.0 N/ 0.0
Outdoor Sales Per Linea 3.0 N/ 3.0
Hardscape OrnaPer Squar 0.0 N/ 0.0
Lighting
Building FacadPer Squar 0.0 N A 0.0
Outdoor Sales Per LFoegn 0.0 N/ 0.0
Vehicle ServicPer Squar 0.0 N/ 0.0
Hardscape
Vehicle ServicPer Squar 0.1 N/ 0.1
Canopies
Sales Canopies Per Squar 0. 2 N/ 0. 2
Nos al espCaemsoanPer Squar 0.0 N/ 0.0
Tunnel s
Guard Stations Per Squar 0.0 N/ 0.0
StudentupPDeckip Per Squar 0.0 N/ 0.0
Qutdoor DiningUPer Squar 0.0 N/ 0.0
Special Securi Pe$%Square 0.0 N/ 0.0
Ret ai l Pda r ke dhegs
Har dscape

2Q2Z1Titl e
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5.2N@nresidential General Hardscape Lighting

The -preirt savings are averaged across all the |
average the | ightinglazh@rgeesl caw.e Tphree szhZ F dprienser
peunit i mpacts do not vary by new constructi or
Tab2e

Tab2® Percent of Constrghbhtionge Zohivity Per Li

Lighting Percent of C
Activity

LZO 0.0
LZ1 0.1
LZ2 9.9
LZ3 90. (
LZ4 0.0

Tab2é& Gener al Hardscape Lighting Power Al Il owa
Cost Saving¥edveRe Aibatl yidPileSquare Foot

Lighting ApUnits 18 ear 15 ear Tot adyes
El ect Natur a TDV En
Cost Sa Cost Sa Cost Sa
(2023 (2023 (2023

General HarPer Sg $0. N/ $0.

New ConstruFoot

Gener al Har Per Sgq $0. N/ $0.

Al terationsFoot

5.2M81 ti fGemielrya l Hardscape Lighting Power All o

The -preirt savings are averaged across all the |
average the | ightinglazbh@neesl caw.e Tphree szhZ I dprienser
peunit i mpacts do not vary by new constructi or
Tab2&

Tab2® Percent of ConstrghbtiZwgheActi vity Per Li

Lighting Percent of C
Activity

LZO 0.0
LZ1 0.1
LZ2 9.9
LZ3 90. (
LZ4 0.0

2Q2ZTitl e 2F) nBASHE ReipRAr2NRL 1T GHA|H 9



Tab2@& Multifamily Outdoor Lighting Power All o

Energy CostOv@a®iecrafesr i 6d Ao sl FebDwel | i nigNeUwn i t
Construction and Alterations
Building PiUnits 15 ear 15 ear Tot advek

El ectric Natura TDV En
Savi Cost SacCost Sa

(2023 ) (2023 ) (2023)

Low Rise GiDwkling $ 1 175¢ N / $ 1 175¢
Loaded CoriDwel I in $29. N/ $29.
Mi-Bi se Mi xeDwel | in $35. N/ $35.

Hi gh Rise IDwel |l in $20. N/ $20.
5.3lncrement al First Cost

|l ncremental first adeptimotbeefhitiahtcequi pm

practices when compared to the cost of an equ
important that the Statewide CASE Team consi de
measure cost effectriwtenesst.s Ianrcea ebmesndda lorf idat e
and can change over time as markets evolve an
new htneoct ogy and building practices

5.3LLghting Zone Reclassification

The Statewide CASE Team reacheercsutandor®8 edief
di stributor pricing to obtain data on the cos

same | ightisnguepreodwenpared in LZ1 and LZ2 appl
no increment al costs for tmeaeasluirghting zone r e
5.3G2ner al Hardscape Lighting Power All owance
There are no incremental costs associpated wit
LPAs. The same LED technology is used for bot
does not result i nAddiyt iimrcalelme,nttale cprsaposed c
equi pment per square foot to achieve the new
cosbs the proposed case are | ower than the ba:

compeparhe average systemodosetbcheproqouayepef ot |
the 2019 and the 2022 code cycles. Three diff
medi um, adnd psamking | oes)fwecestiesedsmiveée | t As
typquahaf ami nai res apaclexgismareyett d ES
recommended minimum | i ghwhinlgeglheja ephas ka mdy U mitf @
various mountiitmgmuéeit glpd € Wuminai r esidni stthrei but i
guanteqyi pment necessaghti odnhéce i2eDt1Oe candde 2 02 2
wassetdo determine the equipmeabdeosychkasi ngewe

2Q2ZTitl e 2F) nBASHE ReipRAr2NRL T GHA|F 0



l umi naires, |ight poles, foundations, control
meet the |l ower |ighting | evaepse aheasghout the

5.3M@I1tifamily gbutidhagorPolwer Al |l owance

There are no incremental costs associated wit
section for gener al hardscape LPAs. The same
base and pr oposcas craste rwehs wlht di ;s ta.n yAd dictrieamrealt
proposed case uses | ess equipment per square
|l ight | evels as the base case, which means <co
the base case.

The sameticahsutl mat det earlmicnoesdt sn oo cacdudri tiinont he N
LPA measure applies for this measure as the |
and the application i Retwvbe fueldaarescompghab
foundati oegui pmentol wirimgquiamedcoodmee¢t i she |

|l evel s throughout the gener al hardscape areas
5.4 ncrement al Mai ntenance and Repl aceme
|l ncrement al mai ntenance cost is the increment
par ttsheefequi pment, as well as periodic mainter
operating relative to yemareperpodcbifcasabyser s
The Bendential outdoor | ighting for both the

baseli meverblypee end of | ife (L70) for -\LeEdDr t echn
period of analysis. During this time period,

anyf ot he LED Iighting since the products would
cl danng mai ntenance schedules would remain the
code cycles which results in no changes to in

t heaaree no anticipated maintenance costs for tFh
submeasur es.

5. 5Cxt Ef fecti veness

These submeasures propose a prescriptive requ
required to demonstrate that htehgdémeaper e oids o¢
analysis. The Energy Commi ssi on eisntga bcloissthes t
effectiveness. The Statewide CASE Team coll ab
confirm that the methodol ogy inommi ssreport i
gui delines, including which costs weirrest ncl ud
cost and increment al ma i-ynetaern apnecrei ocdo sotfs aonvaelry sti
included. The TDV energy cost savingd fimom el

2Q2ZTitl e 2F) nBASHE ReipRAr2NRL T GHA|F 1



the evaluation. Design costs were not include
compliance verification.

Accortdo ntghe Ener gyd &foimmii taaisonmesa s ua fef a cstt hcaoes ti f
bendgfeiotrst (B/ C) ratio iBCgredter itshaml X.ud.atEhle
cost benefit$Sreamalsi degddrhhemdmnttall dmst s, whi ch
mai nt enanc & SceocasrtssB/ lQohreat i o was cal cul ated usin
cost savings.

Results a@ahitedeocgdrveness anal yseEasbX2a@®edpresente

2Q2ZTitl e 2F) nBASHE ReipRAr2NRL 1 GHA|F 2



Tab3®@or new construction andBaCtreatitoofher, rlks
zone reclassification and gener al hardscape L
Ssubmeasures woul d s ayve necnreeragsye wiot htohuet ianncr e men

Tab?2@e -YBaOosBf fectivenesBeBuimhawyConstructi on

Measur e Uni t s Benef Cost Benetfo
TDV Energ Tot Cost F
Savings ‘I ncremen
PV SaWwi Cosh
(2023 (2023)
Lighting Per Sg $0 . C $ I nfi
Recl assi fFoot
Gener al Per Sq $0 . ¢ $ I nf i
HardscapeFoot
Mul ti famiPer $3 6 . $ I nf i
Dwel | i
Uni t

a.Benefits: TDV Energy Cost gSBenerfsts ObbeéeuvudBVTDB¥vVvENET
savings over the( Bbrearigpw +ofEmwmiarl yrsement ©ktshaB/c onngosmiacrse 2 0
di scounted atianfkeati éndbmtheake percent i metme.nt@tlher P

fi-cest savings if proposed fir WVmaiorstten asnde sso dthamnaw
are inicfl uBdof proposed maintenance costs is | ess th
b.Costs: Tot al I ncrement aCePrsesarctd uda!l uadr @metng al equi
repl acement, and maintenance costs over the period o
(infdadfjfuseshned) three perdceantremaihneal Cdstrsti molsadef pr c
greater tthafrstcCwreipesn Pd/ef mai ntenance incremental cost
mai ntenance costs is greater thHdadn imrcefmemurarle mtai maien
cost i s,inegastitwreeat ed alsf at hpeorse ta rneenetcBVedS &ls , | 1 hre

Benef@agsatiomfi®anite.

2Q2ZTitl e 2F) nBASHE ReipRAr2NRL 1 GHA|F 3



























































































































































































































































































































































































































































































































